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(57) Abstract 

Heterocyclic compounds represented by general formula (I) or pharmacologically acceptable salts of the same 
and a medicinal composition comprising the same, wherein each symbol has the meaning as defined in the specification. 
The heterocyclic amide compounds and pharmacologically acceptable salt thereof have excellent effects of inhibiting 
chymases on mammals including human being and can be orally or parenterally administered. Thus they are useful 
as a chymase inhibitor and can be used in the prevention and treatment of various diseases caused by chymases such 
as those caused by angiotensin II. 
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(5$«K Rl**** -CHO. -CONH, , -COR' , - COOR' , -C 
ONHOR' , - C ONHR 1 . -CONR' R'\ -CONHSO: R l , - 
COSR 1 > -COCOR' , -COCOOR 1 , -CO NH COOR 2 , -C 
0 CONR 3 R« , -CSXR 1 , -SO, WR 1 , -SO, NR» R 

-so, e chEit*. R 1 > r 1 " itm-ttntmti oTi^Tfe «t < -eivena 

/\f-o-tM ?;l/T71/*;l/£*U R 1 . R 3 . R« (iffi-£fcl*JlttoTt*Tfc 

R 3 R 4 (i— fcKtf ^T^f-ntf^ ?;U£7FLT*><fc <> Xliitf£$S£, - NH - 
-0-^:li-S-^U W{irtf£g£> -NH-, -NHCO-, -NHC 
00-i/:li-NHCONH-^U E fcliT ; y ^^t) 

r s , r« , r 1 ma-*fc(iji/ioT^Tfcj:<*n*'n&iLLT***/iii 
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;u*;k 7'J-A7^iA, vro7'J-JK ^ o7ij-^7^^J/:li 
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ifcli-CONR' R 10 (R* ^oY>, T***, A-7Ato7A 

7*yT7i/*;k t;u*;ut l J 7;U*/k i?7;i*;i7- ;7;i-+/k 
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U-7>J;k ><i^7'J;k f77'j;k -f vf-T7«j ;u, t , 7 , /');i, MT7 
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*-7x/k fJ^-7->k 1. 2. 4-M77x;k l. 2. 3-M77- 
;k 1. 3. 5 - b UT^-^l/, "C>7+*7V >k "07f-77»J /k "C>7 
-f 5*7'J*k f7t7fi^/f;f7t7f-A, ^>77 7iik -f 7^ 
>77 5--»k 7ayx;k -fV-OK'J*, -OK'J/k 4 7 

*7'J/k *V'JJk 7^7 '7-vk *7*"*ll->k *-*-7»J-As i> > 7 'J 

-;k 07**y-^**<*»f 
R 1 „ R'\ R s -R"i:fe^^fo7 »j -;ur;u+;ut(i, -eo^xoy 
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b^')^, tr^u^y, t^r;-;k *a*»jxa, *a*u 

■f hv t Ko t*7-A. i^**1f:/7o'\*->A^/r { #tf £n*o 
_ NR i R 4 . % - jsjr » R' ( ti$n5^ot^ ft^fcJ:CF'>nc 

*> j;^ 4 ~ 6 IMSST. flj;U*T-tf*>>xA. toij-^k fcf^'JSJA V* 

;k t'o-j^ow, e*ijs>i*y**N t^>)y;xf;k 

xAAf-A, ^A^'JxAT'atfA. y >f-*, f"** A* 'J xAxf- 
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* 7 Jl-t a 7* a & ft*. 

yf-;i,T- ;xf;k xf-;t,7 1 y 7* a £;k if^7;y7f/K ^f^7; 

*ft#*tl*'tl 1 - 6 TitattT t>£f£SIH*Tk «fc < > ^ / f-^T i y > 

f;k ^>f;i/7;yxf;k ^xf^-yyaw, yxf^7;;7'f;k 

i~6> *©T**/u«Bii»*L<l*K*ttl-'6TN *ft*'ftSSM*T*>#fc 

R» (rfcit* t Ka*;/7;i/*;ut{i, *cDT;u*^»lt»* t < (*6S6*tt l - 

R» , R"»j-fc^5T^^x;ut{i, ff*L<l*0t*a3~6TItiftttT*># 
£SM*Tfe«fc<, ffiJ^li2-7*a^x;i N 3 -7*rx;k 4-^>fx;K 5- 
-t x ;H?^^6if p> n ^ o 
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CONRd S Oi T 1 , -NRe Rf , -NRg CHO. -NRg COT 2 > - 
NRg COOT 1 . -NRh CQNRi Rj . -NRk SO, T s . -SO, N 
Rl Rm , -SO, NRn COT 4 *?A<*tf6*l*o 

^yf;i<t+^ A*s/***s/*a<*if «2>*i*. 7**;i/f-*li, $?£ L 
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£^n«) **, -NRb Rc , -NRe Rf , -NRi Rj , - NR 1 

ri «*, attwiiUfcB*^-*^^^^^ 0 *^ cwas©-NR' r< 

fc«fcC/-NR* R' o T0iJ^$*l^^©tl^filT«>O. :tlli±iHOMii^0 
B***iT^T*J:l') *#LTfcJ:<, ^'--NRe Rf li = 0*Wf*^ 
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'J i>>— 2 3 --Ok 2 -^>'/>-*7«J y >- 3 --Ok 

QIJ = 0 S£7F"fo 
{t£& (I) l-fcl^T, - (CHt ) n -Y»*<tS£UT^S**8£*CJ:0, 

<fc£% (I) ti^ff* (polymorphism) ^t:t*<T'i, Ztz, -£«)2<<D 
5£g&{*£LT#£-f 5: t*<"C*, i$$fOft (fflx.(i\ y h 

/Ufc 'J&g£ 'if^is 7"h'J^A, * 'J ^M?t©tM) „ y/Ufc'J 

mmmnnft gib**®. 3*ffc**», u>SE^t© 

7-7;Ugt, 7k9MtLs T^f>tt. >fflK fg^BU 3^76$, "7 
>-f ;uffiL 'J . t = yBt©E («w*.tf, £ 
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zzizfizb\<-<ttt®kbT\u ik&tzmmi+s mmms, 4, 7. 8, 
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tt*>\ <k*tt(lll) (4Xl»idil©ffc^«D (#B3¥6-56785 #B8¥5-28 
6946^&fEL Warner b J. Med. Chera. 1994. 37. p309(K Dantewood«b J. Med. 
Chem. 1994. 37. p3303 , Veale y> J. Med. Chem. 1995. 38. P 98, W093/21210 

Jl/ (HOBT) , N-C3- 'J* + toTiJ?a\£A,W- 3.+***#*J4l K CWSCI) 

DMAP) . 2-xh*5/-l- ih + ->*i^-A-1.2- i>t Ko*y 'J > (EEDQ) > 
*i[,it=.l\, s J<< I y-/->\s (CD I) /HOBT, ^xf;^Xt.VAi'7t>r K##tf 

i!if*«£t*iI3?-30 -80*C©® KTfTt>n, *?£ L < li 0-25'CT'ft^nio 

COJ:-5liUTfl^nfcft*»(VIO U fk£« (IV) 

Ltfc j;l, ( ifcfiK, fegft (IV) ©7k»2£©E!l£ (R 1 ') *tt*«U it 

air©2ffe-ei**'c#, i*k£fo (v) ^£ft£ns„ 
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R*<-CHO, -CONH, , -COR' , -COOR 1 . -CONHOR' , 
- C ONHR 1 „ -CONR' R»\ -CONHSOa R 1 > -COSR' , - 
COCOR 2 , -COCOOR' . -CONHCOOR 4 ^/cli-COCONR 3 
R 4 XhZilG® (VI) O&fltmbLTlU KOJ:-5tt»lt(fc*^jJf> 

•iftSe 

R^-CONH, , -CONHR' „ -CONHSO: R 1 Jfcli-CONH 

coor* -cfcsflsfctt (vo -rv->T^— h^ttmrs^fe 

^*^«f^n^o «jitf*ii'#-A.y'f i 

> ( MJ ? o o > f - it/ 7 o a h ) *fctth>J*xy> [ t"* ( h 'J 7 o 

O yf;o *-#*-h ^R 1 0H*ea*n*T^3-^, ^r 1 sh 

■C* £ ft /-li^R 1 NHi , (R' ) , NH. R 1 ONH, TUcF 

ft*7 E >ir, h iJifAT * yW<Dt&mtthl~m%TZ1]&&ir < &f<otlZo 
R^-CSXR' T*>i<ti*to (VI) ££BSc-fS«£, rSteffc*-**** >fi* 

ft* 0 ffl*.!*^*-'^ ^R' OHTSSftS 

T;U=J-/k xtR 1 SH-CS^ftS^^-vUi^liiCR 1 NH, T«Sn«7: 
tJCffiffl-r5^ft#^^«=»ft*o X*<-NH-T*«{fc^tt ( 

r^_so 2 WR 1 , -SO, NR' R r ifcli-SO, ET*5ffc^«D (VI) 

ffliltf, stHO-SO, WR' , HO -SO, NR' R & L < liH O-SOi 
ETa*ft**'U*>B, *fctt*ftlC*ffc-r*'*ay>{Mk #I^C1-S 
0, WR 1 , C 1 - SO: NR' R 1 ' t L < tiC 1 - SOj ET«ft**>U* 

•^>i^) umh-.m^ away*/.*) *r£t£fc£ 
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6-C00Ra (?>/U**i//l/$) ttTZ>i&£. 0>Jx.li\ ffaKRfc^SnsS* 

/ii>-COORa £Wr-5<b£8) (V!) ) £$H?f 5 - t KJ: 0> £!*<b£» 

t> ^tt^^xxxA^jc^fb^tf^©, W«<k^T«k 

ffcfcto (VI) R£fc{iZKfcttS£a»£©a»£tLT-COORa , 
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T' £*ff ffl*.!*, sSHORa , HNRb Rc , HO (CH, ) , NRe. 

Rf ifcliHNRd SO, T 1 TmZt\Z<t&® (Ra -Rf fi<7kmrU\,^&) 
SftSOiSftSt UTRa Wtfci-COORa (a A £ 
*rts<b£fe) (VI) *fcii*cD«1i{km*»*Sct$**c: tickO, 3Sfb£ 

fb£80 (VI) R s ~R 7 . RtfcliZKfcttSMlUXOMSfcLT- 
OCH, COORa ifcl*-OCHt CONRb Rc £WT*$£\ #J*.li\ it 
BrCHj COORa, 1CH, COORa, B r CH, CONRb Rc itzli 
I CH, CONRb Rc T^$n*<b£& (Ra -Rc 
attS©S^SttT7jcSS^Wr5fb^ (VI) **<!:->- M*a$©£ 

fb£& (VI) R* -R 7 , R£fcliZKfctfS£8&£®aft£fcLT- 
NRg COT 1 , -NRe COOT* , -NRh CQNRi Rj , -NRk SO, 

t 1 ztziiTi/Ji** z#4ts m*.\ts att«oattXttT7K»^ 

*fcl*-NHRg , -NHRh *>L<l*-NHRk ©7; J ££WT **tCS©fl; 
%® (VI) 5SHOCOT 1 , HOCOOT' , HOC QNRi Rj ttHtH 
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0S0, T' qrc&tsn&&<Df&&1t&mitt&lZZ*ZZtlzX*)* 3&<fc£ 

K&££t/«£. R s -R T - R*/ciiZO^Ji^f-oT'j-;i/««-^t;*HJjo 
<fc-&« (VI) 0)*.lf7-b h >+©£>** v^oiiflrofiKk^J^ffl^TItt 

ttfc, ::tii, R^»Z»(c**it*»lljil*©lllMloKlMtii-3^Tffc*« 
(VI) ©$£££tfT!ft B J!Lfc/><, J&^*£»*l*fl:*tt (VI) ©$£©**Tfi& 

g»£©fift£#7 i (t^«u (VI) ©1*&-c£& 

fcir, <t&® (VI) «c*?it**»*©««* ( R 1 1 ) £W?*TSCfcK«fcO, 

<fc£& (ii) #»*ns. w©<k^% (ID lifkfctt (i) ©^^*ra*tur 

2!il**ttS©«MI»©»*l** f h7tKo77>WW«f, rh? 
fccc, <fc£fo (ID ©*»*«flstTfb^tt (I) ^*<« 

*«Hf*»:tti<by^u>+. ift^s^ (vi) e«j5;>in**«!wr 

m:l.l.l-t"-]7t^i/-l,I- v>fc Ko-1.2- *>X<*K*y-*-3(l 
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itz* ft*tt([Il) tTl >Afco»£i:J:*j&\ £rcli<fc£S! CIV) ©7jc& 
fc7;;im5ft^ (I) W^ni, 

-Mill, (IV) ©8U©l2i£:£85£/T-fo co*S6ttM^K*o» 




(IV) 



785 ^&*U Warner* J. Med. Chem. 1994. 37. p3090. Damewood<o J. Med. 
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Chem. 1994. 37. p3303 #&) TkZt\ SfcliCtt^O^lttKg^Ttaffl© 

& (IV) fc#-C££ 0 ffc£&B©iB18i£li't*irtSo 

CCDSEEl*. WiLtf, #^¥6-56785 ^fafc^C/J. Med. Chem. 1994. 37. 
P3303 IZfrtoZtlT*,^*-?^ <fc£&(VIll)£, h fcOfctt 

(t± Y »J 7kfgffc# U ?/.^©&2lT, -30 ~80 # C\ «F£ b < It 0 -30TCT 
fflSLfc** :nmiBt-30 -80'C, L< li0-3<rCT5l££-£'5C 

& ( 1) -,£#$n*o 
±a<CD^fiSc{I^SncT * >A, 7; >A' «k tf<fc£fc) B It. JUT©**-/* 



Y-(CH2) n> ^ 
Ph^NH 




O 



OH 




(CHaVY 



Y-(CH2) n 




(XI) 



(IX) 




(CHaJn-Y 




O (CHa)n-Y 



CF2R" 



A 



Ph 



(xm) 
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Kolb£ CLiebigs Ann. Chera. 1990. pl)fc £tfPeet£ (J. Med. Chera. ,1990. 
33. p394) ©IB^d&SJ:?!'. N-7o^f;l7; ;88#* (IX) fcjfcrtMre 
ffimU **-*7a> (X) ttio Z<D*W/ay (X) j5rS©Z£*r 

tz&mim (mx.\*. z#cf, ©t£ii&* h u 7^*aft&) t^is^ 

lfc&8£m\ <t^«D(X10 -CF, R' ©BSJO*;U^-;Hl^ia7cLT 

tt£«)(Xni)£:U ft^ira{C«k*in7jc$5»«?(C<k*)Ta^;US^^tTT I > 

X^-AIVC^T&TMfcKfc^TIi, Z^-CFa R ' (R 1 1**3^ 7 

Y-(CH2) n -CH 2 N0 2 + R»CF 2 CH0 
(XIV) (XV) 



(CH^-Y 

CF2R 8 



0 2 N^Y 



OH 
(XVI) 



A 

McBee £ (J. Am. Chcm. Soc. 1956. 78. p4053)©?ft£K&S I'. 
a^-^oT/uaxXlV) *<fc£& (XV) t*8£;*-t*\ - h ar;m-;KXVl) 
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£ftio <t&® (XV) (ix 0l*.liWelch (Tetrahedron Lett. 1987. 43. p3123) 

itG® (XV) li> 7KfD^^i7-tr^-;wcDB«TffaEr-5ctfcT 
£5 0 &1<>"C> ffl^li'Abelesb (Biochemistry. 1987. 26. p4474)0£j£3|£flj 

X+-iVCIi, Z^-COOR' T'fe47; > A 



RpHN 



(CH^-Y 
C0 2 H 

(xvn) 



(CHaJn-Y 
RpHN"X0 2 Rq 

(xvm) 



RpHN 



(CH2) n -Y 

^CHO 
(XX) 



RpHN 



(CH2) n -Y 
x^OH 



(XIX) 



RpHN 



(CH^-Y 

OH 
(XXI) 



C5t*K Rp \tTU&<D&m& (mx.lt. *'s>J (cbz), 
tert- zfh^ri/i7Jl^^^ (BOC)^) Rq li7;U*;U (&3H&1-6) 
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itOt^l^, *?W^OttTA7*t KY- (CH, )n CHOfr«c> 

jfr-5i:> §^i:{fc£1& (XX) 7yq#£tt*o i^x Fehrentz£©?B£ (Synthesis. 
1983. P 676) IZhZXHU fb£®(XVl l)£N. 0-^>f Ko*v/A7; 

^ — D©^*a:LT, {b^(XVIII) **<fc***'M k 'J * 

ttffc'Jf-^A^iOajcU-Cit^ttCXIX) tU«, fb^tt (I!) A>£{b£1& ( 
I) ^oSEftotW^as^^ttfk^ttciOffc^ttCXlX) £ffitfbU <b£*2) (XX) 

<b£fo (XX) *\ rh7bKo77>, RBxf-Jk 

jM$A*fctt->7Wb*M*Afc&3T*cfc«cJ:0> {b£«)(XXl) 
C©.k?(iLT»**ifc<fc£«l(XXI) (i, ^Ty^©fiDT/U3-;u^picJ:0 

ccDJKColi. a** aStt7oh>y-* (0>J*J*, £fb7jc*3*) ©#£T. 
i-b^(XXl) i{b£&R' OH^SCC^-e^wtJCfc^^n^o COfiB. 7; 
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Z^-CONR' R ,0 T$>5T £ >A«D-g-fi!cli > WTCDJ: ? (c LTfffc 

Z^-COOR* T*57; > AOT i / 3££Rp T'ftmL/cSfc, i*-r;l ( 
COOR' ) *«raiL^J:9«i*««IO»ft^J:0lin*^»rS. &«Lfcfc 

t>-5 — 3C^tLT, Z#-COOR B T*57; >A£> teffiT;H3-/k 
L ^-'K x^y-Atfctt-fvyo^;-^ 25~ioo 'C©g 

ST. a»CDTi>HNR' R ,a hfcmZHZZ b\Z±iXWot\Zo :oB, 

X^-AVIKU Z*>*-CF, COOR' fc«fctf-CF t CONR* R ,0 T'*5 
T i >ACD£jjfcl££^"fo 



m*.tt. x*-AVt:fcl^Sn5(fc^ (XX) (l) Hallinani: 
Fried (Tetrahedron Lett. 1984. 25. p230l) fcitfThairivongs «b (J. Med. 




(XXII) Z 

(XXIII) Z 

(XXIV) Z 



CFzCOOCHzCH, 

CF l C0NR , R'° 

CFtCOOH 
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Chem. 1986. 29. p2080) ©#&{!'<* I \ Si&^OfffcTx 7o * i> V )l*am& 
xf-;UtSt?cFii"'5*N ( 2 ) Lang tSchaub (Tetrahedron Lett. 1988. 29. p2 

fr* ttitt (3) Hoover (T * V tj&fcm#¥f 4.855.303^-) ©;*&(rftl\ 7 

Z#-CF, COOCH, CH, T'$>6<t&ti)(.m\)$:&foTZZ ti)<T£Z 0 

T i >HNR* R ,0 t££S-trS Z^-CF, CONR' R ,0 T 
£>*fl:£tt>(XXIII) MlbtiSo 

Z^-CF, COOCH, CHi T'£> 57; > A*<'f# 

ft^cxxiii) k*>^t, r^ii^ftaisRp tsfeit^ctiu^ 

Z#-CF, CONR' R ,0 T'*57;>A^#^5, 

$t>C Z*-CF, COOCHs CH, T'&£<t£&(XXll)J^JtaT©«k9 
^$i:J:oTfe> Z^-CF, CONR' R ,0 1> L < li- C F , COOR' T 

Z^-CF, COOCH, CH, Tft*ft^«Sl(XX!I)Ox^r;U^tlD7X^I!?L 
Tff^n-SfctES©*^* ti\tZZ)TJl>ft 'J&gi£> B|J*,Z^-CF, CO 
0H*^li-e©T;U*'J^SmT'«>5fb^«l(XXIV)^, 7;>HNR« R ia */c 
tiT/un-JUR' OHt, ffiftbfci 3 tt@f*IS J: 0*T£r*o 

L/iZ^-CF, CONR' R ,0 S/ili-CF, COOR' II fctf 

*£S£Rp £fc£-rzt, Z1)<-CFz CONR* R ,e i^li-CF, COO 

r« t'*57i>A^}#bn5o tt*>\ r' , R io t<r i jm^^Mnm^m 

H.iiU ;K8t&©#a&{i. 7 ; V&tffcSSRp T^SSftT^SiaPre 
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(CHjJn-Y 



0 (CH^-Y 



a 



g (CH 2 ) n -Y 



A 



(XXV) 



(XX7T) 



B 



ess*, ztzmttttztmmo d 

wOrt^-lftBO-g-Bglts #J;U*Daniewood£ (J. Med. Chem. 1994. 37. p3303) 

iU<(iO-30'C-C5£S$^ <fc£fe(XXV) C©{t£4*KXXV) ©?KKS 

£±&cd£2I& (R") „ c©-5S$?£L<l*tert- -fTh'Jt+hi/Vhm® 

'>u;us-c«suT<t^«j(xxv[)^#So :n^, wittr* h y<o£oti*m 
ztz. m®<t4® (i) ©ma^KjK^ssn &a©#fcKJ:osi 

£T£5o (I) ©SMtttMl^ ^»®^{c<k*3 litis 
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+■ ^ - tf * "7 - * # © H##J £ LT Wffl ? & 0 s T>^^x>^>!J^K 

fcm&ti£vimff.m&wz&. ptca'*©^*?^^) ^©^R*-rs«£ 
i*i;afcr**v-tfKgHr'*#a*M©?i» • mi-whit**. 

i:S4r5:t*<-Ct5, -La28*J*K (1) i/i<i<e©iM3U:If§ 

%m<t&® (i) fc^c/*©iis^±i*gstt9SE©8;4*ii> &^-k 

ir^T^io fiff, Jj2A<C£P85T3i8£, 0.01~1000mg/kgfc£/B, 
U< 1*0.05-500 rag/kgttfi/B*, — B 1 HK®c:#tfTff!4?- *©#*? 

c n * kiss $ n * t> ©Ttttti 

ttfc, 'H-NMRIi200. 300* /c 14500MHz TiRa^ Lfc, 'H-NMR©^; 

* (d) 5 yfrXppn) THU/co * * 7* 'J > 7%mxWit& 

3t**^A'V(H2)T*U s (5/>$ru»h), d (^UyhK t ( h U 7* 

q (*Af-; h) . m ( vA*? b -y h) , dd (^1/7 h *7 
/7*U7*;>Kbrs (7o-K^>?'l'7 h) , ABq (AB*^r«y h) SftSL 

mm p ovhr^^ — (tlc) ac;*7A^o^hr77-f-iiy^^ttsii 
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3-7 i J -I. I. 1- h 'J 7;U^-u-4- 7 x — ;U-2- 7**y -7KD£j£ 
( 1 ) 7 x -;UT ^ - > (500 g. 3. 03 mol) , 2N7K&<fct- h 'J ^ i.*»tt(4 L) 
&tfx-xM500 ml)CDiS£tt|{:. ttffc'O W ^(455 ml. 3.93 mol)£*#T 
#)55#7!Hj-TjS&TUc8L &£&££&T'16&*IWflmL/; 0 S^Bl^L, P H 
#2 Ktt*£T»i£»£tJD;U ffi-»L^«| 0 a B ^^axf-;l,Tft&HiL^o ®*ntz 
faajft£&fr-£r^&K7jc-Cife&U «l7Kl«»f- h 'J 7AT^j*L^ 0 MMS-ft 

KU N-^>7^;U7x-;UT7->^815 g (lOOXW;, 

(2) Xg (I) ©ifi*J{fc£ttK815 g. 3.03mol)£&7jcftfit(3.5 I) (CS®^i*r % 

x;K3.5 L) £tlD;lT. ^84&£x77 >-r- ^ a >T»Htf:. ±fa£#*HU «r 
aJLA:&£.©l+tt&B B B £*&U 2-7 x-;k4-(7 tiA y f/l.)-5(4H)-t+t 
/o>£570 g (75 

(3) II (2) ©gB<J{fc£fo(259 g. 1. 03 mol) kWk h 'J 7 7U:fDjftiSt(260 
g. l.24mol) ©iS£to££ST72B#RHlS#L/c 0 i§*J©&7j< h 'J 7Jl*aWf&t 
ktithtz h 'J 7;i>*aftfii£ttETK«* U f#£ttfcSSjj|(:jte7jc t * -5 fit (13 
9.1 g. 1.55 moD^lD^fc, ZOm&tyZmWLWZUO 'CKMU Svf*© 
%£75<±*oT7;^g£3:T&iflUc 0 E£ifS£«!)(:&ttfcx^7Kl0 l)%1}Qx.7k 
(2 L) Tt5fe^t/c 0 7K®«:^^Cfi1f»x^;l-t:}*aiL, i£fciH&7K 

H^+^>^-tniX.Tlfi-aiLfc@t*^^KU N-13.3.3- HJ77l:*o-2- 
-l-(7 xx;uy Kl>XTi K*215 g (65 

(4) XS (3) ©i&ij{t£&(215 g. 673 mmol) £x*y-;Kl L) CB1U 
*#T7jc£<fc;*t7 3t:J- h 'Jt>A(25.4 g. 673 mmol)^jD^.T *mmW ltc 0 5 
Eft£*ftLpH7><3 114- i £T 6 NifeafciQx., Stax^THiaj Lfc. 
/cttJBffi^*^>-ti-/c*(r«afDKi?7X9!f^ h 'J 7 A7jc£ft&C/teft«7kTafe&U 
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jlJldfcBth^ArttllLfc, 300 ml Ktt6*T»«U fHn/; 

&rS&K^*-*>£J)0X--C\ tfrittb/clSft^BU N-(3.3.3- F'J7Ato-2- 
tKo + -/-l-(7x-JMf/l) ^oeAl 'OXT; K£130 g (60 X)?#fc 0 
(5)18(4) ©ittffc£tt(130 g. 202 nunol) , 12 Nigfit(1.3 L) „ 7k (700 
ml) &tfx*y-;K900 ml)©££ft£24&*lllIfln&aiiL/co ££ttti:i2 Niggfc 
(400 m\)7kl}3-9 J -M800 ral)€lIDX.$ ^C72i$IHIJnl^iSgg Lfc 0 

tt, *Hn r 7idiKpHa<12Ktt**T*tt<t+ h 'J ^A^JD^, *raLfc«fl*ift 
£JK&*£b b b* LT58.7 g (66 X) 

mp iio-iirc 

'H-NMR (200MHz. CDCla ) 6 7.39-7. 18 (m. 5H). 4.08-3.93 (m. 1H). 3.32-3. 
23 (in. 1H), 3.09 (dd. J-3. 1. 13.7 Hz. IH). 2.59 (dd. J=10.9. 13.7 Hz. 1H). 
2.30 (brs. 2H) 

IR (KBr) 3320. 3300. 3050. 2920. 2860. 2700. 1615 cm-' 
#^0>J2 

(5- 1>*>A,*'*i/1tfr#—*TlJ-t- **V-2- 7x — ll-l.B- ytKa-l- 

( 1 ) h *)J\> (60.0 g. 0.582 mol)©x*y-rt, (500 ml) 

T> tt{k****#ii*tt»**^»; SfiT18l*IBtt1*LA:. «ETT&a£ 
S£U t#^n^^B B H €-x-xyi/TttV\ S2TTft££ii\ i*;t^>:X>r i 
r- h t K a ? a "J Kfc&ft&fB fc UT73. 6 g (68*)#fc. 

(2) Xg (1) ©BWfk^ (72.0 g. 0.388 moDOi^y-vU (300 ml) $ 
ftllfcftT, 7 ; ;?* hTAf h ATt^-A (68 ml. 0.47raol)£ 

IfTUA 4 •CT18l$lll!«#Lfc 0 x^-yUfcaSETTSiU f#£ftfcg 
ttttfclNjJcfilft* h U t7^7kfci£ (800 ml) KfiflX., ^oo^ylA-CtttbL^o 
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Jttaitt«-i»7XWII»^r^->^AT«*L. «ETTJg«S£U N-(2. 2- i?x h 

(3) IS (2) ©§tt<k£% (_hlBSCc:TI#^n^fi^5£^©^ft. 70.6 g) 
©x*y-;u (ioo ml) £&<:*&T\ -;if;uht^^i/>7ot- h ( 
58 ml. 0.29 nol)£*TLfcft, 100 "C<:ML2 SIWtttfLfc. 8ETT'£& 
*ff*U ?#^n/i»>Stt*tefO&ftT>*i^A7X^tt (600 ml) HUD*., ft 

c©ttm»^stSLT»^ti/cgis*>u *y^7j-7 hr-??* -(50: 

50^*-*>- »»x*;iO KJ:»)$MMM8U x*;n-(2.2- ^iht-zifA) 
2-7i-^f'J ;^>-6(lH)- *>-5- h )lt LT 

58.2 gf#/c 0 

(4) IS (3) ©attffc^feJ (57.7 g. 0.160 mol)©-r h 7 k Fa 75 XTHF) 
(500 ml)£jfc<::0.5N7fc8Kk*- h U ^ A7jc?g«t (360 ml) fcfiniU figtl BffBjfc 
ftLfco Sfctt^oot^A-CftfrLfcfc, 7jclfKlN£B* (200 ml) £flD*., 

««*U l-(2.2- i^x h + i/zf^H^iii^'J $ i>>-60H)- *>-5- 
£ 7b K ymZStsmftQ* 4 7l/€-36. 9 g'fff.o 

(5) i;/lt^*'J 7l/T>» K (27.5 ml. 0.123 mol) ©1. 4-S>**-!t-> ( 
100 ml) fcftfcllO -CKflHSU liWT. M (4) ©Bttfk£ft UEKfcT 
#£n^ffl4Jcfo. 36.9 g) MJxf-AT* > (34.0 ml. 0.244 mol) ©1.4- 

(300 mi) ««^i.5 mteifrvxmTbtz, mmmmri t$!e\&wi 

fcift, "Oi>;U7 7lo-7l/ (25 ml. 0. 24 moOfctJOx., $ £lcfin&3SfcT14B*iaj 

ftr:/*x?A7jc®jfc (500 ml) fcflB*., ft&x^Ttoiii Lfco ffttiiifc£iN7k 
»<k^ h 'J t^Jc&ift (600 ml) , l&fn£&7k-C'&& U fc7jcfc»v 7* i/^ u 

(50:50 ^+i7->- K»X^7U) {C«fc 0 ^ttftS U (5- ^>J>\,** 
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^*;i/t:-/i7;;-6- **y-2- 7i-;h.6- ^tKo-i- try s ^x/u) 

<i UT24.7 g#/c 0 

(6) IS (5) ©attffc£& (^>^^T;U3-;UtOig^%. 24.3 g. 47.1 
mraol)©THF (210 mD&CMNtttt (150 ml) £60'Ci::Jini&L 18^181 

m^L/Co jJSEETTTHF £®*L *©8tS jffi^«S««»7K^^ h 'J ^ 
T+faLfcfc (pH 7) „ KSfxf-^TttaiLfco ttffltt*fc*fcHt'**'*S/'*A 
TI£»U «ETT*tt«*L (5- •>* A#-AT S y -6- ** 

j-2- 7 x-;l-l. 6- Ka-i- t* 'J i S>x/I0 T-t hT/lrt K*£tf»« 
fe*--T7l/*22.4 g»fc. 

(7) is (6) oBWfk^tt (±Micc#4n^a4jac». 22.4 g) , 2-y 

^;l/-2- 7*o^V-/U (300 n»l) &tf2-/- f-;U-2- 7*t> (50 ml. 0.47 moO© 
jl^fejK'J >Wt^mi- V 'J ^A~7Xft^ (51.4 g. 0.329 mo DtS^mK -M- 
'J^X. (85X £*T. 36.6 g. 0.344 mol)©7}c (130 ml) 8tt*jB;t, M"C3 8$ 
BItt»U/t. «ETT*tt*tt*S*U 3Ni£fi*£J)Q;ipH£3 llbfcfc, ?dd 

MIL Hftm*ft»*tl/T16.0 idt, 
mp 179-183*C 

•H-NMR (200MHz. DMS0-d« ) 6 13. 1 (brs. 1H). 8.99 (s. 1H). 8.47 (s. IH). 
7.2-7.6 (m. 10H). 5.19 (s. 2H). 4.51 (s. 2H) 
IR (KBr) 3600-2200. 1720. 1655. 1605. 1510 cm -l 

[5- ^>i7;U**i/*;l<*x;Uy * ;-H4-7At0 7xiA)-6-* + V-1.6- 
ytKo-1- f'J i i>x;H 

( i ) ifw^/wco^ ;f-hhKo?oij Yo^mt^mi tm 

&<Dl;mX'nitz 0 4-7;lto^>Xih'J;l (50.8 g. 0.407 mol)£x 
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9J-)l (500 ml) Sfc*TiSft7jc*i:fc3U Bttfca®£fcfeitflfc LT82. 1 
g (99%) 

(2) N-C2.2- : J3- h*is**Jl)-i-7Jl*v<yXT i 'J >©£5£li##<W 2 
£|5)£<&2fi£T?TofCo BPS, IS ( 1 ) 0i£Ht£iaj (50.0 g. 0.246 mol)£ 
x^y - ;U (200 ml) ;y7th7;lft K i>x^ ;UT-t * - H (43 
ml. 0.30 mol) kfefcZik, 3V}<t£to£$Cm&&W* j /. o 

(3) if/H-(2.2- S>x h + ^xf-;U)-2-(4- 7;ltD7i-^) V 'J = >> > 
-6(1H>- *>-5- h©£fftl*##ffl2 tl5j«CD^&Tffo/c e Bp 
ft, IS C2) <73Bfl<Hk£& (±ia5lDT'?#^n^a^BE^) GDx*y-;u do 
0 ml) Mtt^xf/l/xh + ^yf l/>7o^- h (55 ml. 0.27 moDiSfc 
Si^ BWfc£to£a&*fe*-f*fc LT70.2 mt~o 

( 4 ) IS ( 3 ) ©I Wlk^tt (55. 0 g. 0. 145 mol)© tf 'J : J > (200 ml) &® 
(ZSOfk'J^^A (49.0 g. 0.366 moD^-Jox., 100 'CKfinfiU 16B#[liH*#L 
/Co *ETTTTtt*«***Lfc8U h^x> (200 ml) fcfln*, &o/c*g&0 
bf'J 2>:/€-«E"FTffl*Ufc. h ') OZ.7K&ft (500 ml) 

ttOlfcS, 7K®K3N£K (400 ml) £J(J;lTpH£2 i:U ft»xf-/U-CttaS L/c 0 
ttfflitt£tt«*tt*Tfti», Jl^yt^ATttilLt^ ttETTfctt 
g*U l-(2.2- ^x h*i/xf-;l/)-2-(4- 7Wo7x-^) tru 5 i>>-6(! 
H)- *>-5- * -NUfc LT14.5 gf#fc 0 5tC»bn/:M 
£2N£» (500 ml) KtlOx.. #fi*x?-/l,TJl&ai L/C ttfflift£l&fD£i£7jcTSfc^ 

^jefe^j- -r t ux29. 7 g (itftwm m) ®fc 0 

(5) [5- '<>-;/tt^-/*/i'.t:-;i7;;-2-(4-7;itD7i-ii'H-t+v 
-1.6- v>tKo-i- tfiJ;i;-;M T-t hTylrt K^xf-;l/T-tr^-/uo^fiX 
(i#^flW2 tl^«©^Ttfofi 0 IS (4) ©Bftfl:£<8J (43.6 g. 0. 

124 mol )£ 1. 4- (400 ml) nh'Jxf^7>> (35 ml. 0.25 mol) 

3 o 



WO 96/33974 



PCT/JP96/01171 



#3ETi>7x-/U***'J^T-^ K (31 ml. 0. 14 mol) £5cS£-t*\ 

: J}\,7 (26 ml. 0.25 mol) Ififfc^afOiJATAa- 

^©jg-^^^^iSa^f ^^LT45.2 g (655K)?#^o 

( 6 ) [5- : JJl,-t*i/1])ltf—JlT i y-2-(J-7;l'tD7i-/l')-6-t+V 
-1.6- >>t Ko-1- fcf'J i 7-bh7/l/ft YO&f$L\t&nm2 fcffifc© 

^^Tffo^o BP*.. IS (5) CDgffHfc^to > S>;lT/U a 
44.6 g. 79.1 mmol)£THF (350 mD + lNigfi* (250 ml) fc»aU iWfk^ttfc 
>s:> ;;,UT;UD-;u©g£$£Mfe®#t UT20.7 g (55X)t»fc. 

(7) [5- ^>y;it+->»^^-;l'7;;-2-(4-7;l'tD7x^H-tf7 
-1.6- ytKa-1- trUS^iiH St8©&Jj£l*##0!l 2 fc|SI«0^ftTff ofc 0 
BPS. Ii (6) ©§M{fc£*& eO-^T;l/=>-;U£CDiS£tt. 20.2 g. 42.3 
mmol) &2~*1-)V-2- -?v<J-)\, (300 ml) SC/tK (130 ml) 
2-^f-^-2- (50 ml. 0.47 moO&t/'J >ffiE~7K^^- h 'J7A~7Kf0fe ( 

51.4 g. 0.329 mol)#£T, h U * (85* S*T. 36.6 g. 0.344 mo 

otfflsu, mwt&wt^y : j hom&q&tm&Mfct ltis.5 g 

(86*)?#fco 

■H-NMR (500MHz. DMSO-d. ) 5 13.3 (brs. 1H). 8.99 (s. 1H). 8.46 (s. 1H). 
7.56 (dd. J = 8.9. 5.4 Hz. 2H). 7.44 (d. J = 7.2 Hz. 2H). 7.30-7.42 (m. 
5H). 5.19 (s. 2H). 4.53 (s. 2H) 
IR (KBr) 3650-2300. 1720. 1660. 1600 cm 

[5- 1*s*JA,***s1*k#-br I >"6- **y-2-(p-M*)-1.6-J>fc Ko-l- 

( 1 ) if/U-yf;K>X-f ; x- h t Ka jro ij K0£E£li#%0J 2 £19 til 
OSfr&Tffo^o BP 5. p-h^-h'Jvl/ (25.6 g. 0.219 mol)£x*y-;U (25 
0 ml) *«+T*ffc**irfc«U BfiW£fo£8ia&e B BtLT42.3 g (97*)i# 
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(2) N-C2.2- i;ih + i/xf^H->f;K>X7 £ >> >©£f£(i##ffi| 2 t 
l^«©^T'fto/c 0 BP*,, 11(1) ©iftfl:£& (25.0 g. 0.125 mol)£x 
* J -)l (100 ml) ?§?BE*TT ? J T-tr h7;l/r t Kv^x^ ;UT-t? * (21 m 
1. 0. 14 moOtS g«{k^«3^^^fe.aB^^^;i,$.4o.o gf#^ 0 

(3) xf->H-(2.2- ^x h + >x 7 c ^)-2-(p- MilO S ^>-6(lH)- * 
>-5- * ;U 45* •> 1/ - h 2 fc^a©^Tffr,fe. BP*,, Xfi ( 
2) ©BB*Hfc£& (±KSC£;-C?#«?,n/;fi^RSc«l) £x*y-/u (50 nl)$tt* 
t-^xf;ixh + >'/f-U>VD*-h (28 ml. 0.14 raol) §e<Ht 

-f'Ufc LT36. 1 g»fc, 

(4) K2.2- iJi^->xf^-2-(p- MA<) f'J i -^>-6(lH)- *>-5- 
*/l#>fii©#«l***W3 ^WitTfTo/:, BP*,, Xg (3) ©BIWt 

(35.0 g. 93.5 woD* try >>> (140 ml) »»«t»T?3 Offc >j U (30.0 
g. 244 mmoDtgCSSi*, %mteto*mi$L&hb LT24.0 g (74»»fc« 

(5) [5- ^>^W+i/*w:^7;;-fi- t+v-Hp-F'JAHB-^k 
Ko-l- t''J;y-A] T-tr hT/lft K^xf-yUT-t: * -;l/©£fiJcli##{?J 2 
t(^^©^T^To/c e BP*,, Xf§ (4) ©ittrtt£fo (23.0 g. 66.4 omol)€ 
1.4-^**-*> (200 ml) h.Uxf-^7 i > (18.5 ml. 133 mmol) #£T, 
i?7xiA*7*>JA7^H (16.5 ml. 73.6 mmol) irSCSSlt, ^ 
;l,T/U=>-;U (10 ml. 97 mmol) EMt&tebO ^ATAa-A 
©j&£4*D£JfcfelII{*i:LT29.8 g (8«0»fc. 

(6) [5- ^>^;U^*->»;U5i?x;UT $ y-6- 7-2-(p- h 'J 6-5> t 
Kn-l- f'J-y-A] T-tr F7Afb K©£l£l*#%0J 2 fcl^lf ©^fcTfTo 

/c e IP*,, Xg (5) ©ifl*Hfc£® C<>yA7A3-*iOa*li. 29.1 g. 

55.9 mmol)£THF (200 lO^lNttB (150 ml) tfiiU BWffc£«F*#tri&£ 

fc LT25. 3 g#/c 0 

(7) (5- /<>yA*4PJ/*A*iA7;;-8- t+7-Hp-h'J*H.6-^t 
Kn-l- f'J $ M©affil*MW2 fcE«©£ftTiT-»fc. BP*,, X 
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m (6) ©a^fk^tt) (±iafi[DT?#^n^s^B5t«3. 25.3 g) £2-/f-^-2- 

1a*<j-i\, (350 ml) (150 ml) 2->f-*-2- (60 

ml. 0.57 mol) &tf 'J h »J * (61.0 g. 0.391 mol)#£ 

T, ££5£S&:r- h 'J OA (85* 43.4 g. 0.408 Ml)£flSU S8ffc£44l 

«MISA^ UT17.5 g»fc. 
rap 251 -254 *C 

1 H-NMR (500MHz. DMSO-d, ) <5 13.27 (brs. IH). 8.95 (s. 1H). 8.45 (s. 1H). 

7.44 (d. J = 7.4 Hz. 2H). 7.37-7.42 (m. 4H). 7.31-7.35 (m. 3H). 5.19 (s. 

2H). 4.52 (s. 2H). 2.38 (s. 3H) 

1R (KBr) 3600-2300. 1735. 1715. 1660. 1605. 1525 cm 

#^0J5 

(5- *>i>;U**S/**iK-*TSy-6- t*V-Hii-bHH6-5>t Ko-I- 

( l ) xf/l/3-^f/K>X-f ;f-htKD?o>j K©*«tt**« 2 fcH* 
O^-Cffo/:, BPS, i-h^-M* (25.2 g. 0.215 mol)*x* y (25 
0 ml) *ffi*Taffc***MU lftfbA«H*llfeMt^r41.7 g (97X)?# 

(2) N-(2.2- yxh*i/xfM-3-)'f* / <>^7 i 2>>©a«l*##W 2 t 
■ •©MrMfofc. X8 (1) Ol«flS*» (25.0 g. 0.125 mol)£x 

(100 ml) SffitTT^T-trhT/lrt KJ>i**T**-* (21 ■ 

i. o.i4 moo tse**. H»fls*»**wiftaw*-rA*4o.i g»fc. 

(3) xf-;H-(2.2- i?ih + '>xf^)-2-(r h »J *> h' -J ^ >-6(lH)- * 
>-5- *^#*->U-h©^*«***«2fcn«©**W-»^. BP13. XS ( 
2) oittffrfrtt (jtEKttTC»*ftfc«£**> *x*y-;u (50 a |)«tt>t> 
tyxf;i/Xh + ->/fU>70*- h (28 ml. 0.14 mol) fcRCES-fr. BWfb 

£&£$3££.*^fcLT35.8 g?#r^o 

(4) 1-C2.2- yxh + l/if*)*(r i ^>-6ClH)- *>-5- 
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tibtfy&Q&mt&nms trnvkvum-cn *>tz 9 bp^. ig(3) osmt 

£tt (34.8 g. 92.9 mmol)£ fj 'Jy (140 ml) £&*T 3 7<k >J 7^7 A (30.0 
g. 244 mmol)i:£l£3i*\ S W<k^«*»aitfi t UT22. 7 g (71K)»fc. 

(5) (5- 'O^W+i/^W-H = y-6- **7-2-(m- h 'J /U)-1.6->> t 
Ko-l- f'J T-b hT;Ur t K2>if-*T-fe *-/KD£fi£li#^0] 2 
tl^filO^&Tlfo/co BP^x IS(4) <Z>S6*jYk-^^ (22.0 g. 63.5 mmol)£ 
1.4-i>*#"*> (200 ml) *Th 'Jif^T * > (18 ml. 0. 13 nol)ff£Ti>7 
x— "J ;ut ^ K (16 ml. 71 mmol) t5tt£-ti\ $ fcll'O 'JjlTil? 
-il (10 ml. 97 mmol) tgtSSi*, itt{k^ttfcO^^T;U3-^OR*« 
^fffe*-!' ^£:LT30. 1 g C86%)?#/-o 

(6) [5- ^>^^t+->*^-^7;;-6- **7-2-(m- h 'J ;U)-1.6-^t 

tz 0 EP*>, (5) ©16-Jfk^ftJ (* % s : JHT M-Jltom&fa. 29.4 g. 
53.6 mmol)£THF (200 ml)*, lNttfifc (150 ml) tfflSU BWffc£«l**C« 
UT26.1 gfffco 

(7) [5- 'OS/AsMfS/fcJl'tf-ATS y-6- **7-2-(m-h »JA0-1.6-i>h 
Ka-l- tTU ;^iH ft»0^fi£U#^(5!12 tl5j«©^T^oT^o HP5, X 

§ (6) ©awft^tt (±EfiiE:T*einfcftt*». 26.1 g) £2-/f-^-2- 

(350 ml) StfTfc (150 ml) 2->*^-2- 7*x> (60 

ml. 0.57 mol) &tf U >»^*** h 'J 7jcfa«D (58.5 g. 0.375 BoOffSE 
T\ W&nfk+YWl* (85% 41.6 g. 0.391 mol) fcfflg U SIKk^tt 
£fce.88 B B fcl,T18.9 gf#fco 
mp 183-185'C 

1 H-NMR (500MHz. DMS0-d. ) <5 13.27 (brs. 1H). 8.97 (s. IH). 8.46 (s. 1H). 
7.44 (d. J • 7.3 Hz. 2H). 7.32-7.42 (m. 5H). 7.31 (s. 1H), 7.27 (d. J = 
7.4 Hz. 1H). 5.19 (s. 2H). 4.51 (s. 2H). 2.35 (s. 3H) 
IR (KBr) 3600-2300. 1720. 1655. 1600. 1515 cm 
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&m\ 6 

N-(4(S)-T: ;-2,2- V 7 to* o-3(R)- 1 K o * S/-5- 7xiM>^^] 

( 1 ) N-tert- ^ h*5/*^stf— x — — X13.S g. 50. 0 mmol) > #c 
>J 2.(10. 0 g. 100 nunoDSy ^^ f-;U+/U2»7 = K(80 ml) <DiH£® 
K3*ffcy*M5 ml. 80 mmol) MT5 NUBtt^Lfc. EltttK*(2 

00 bI)£J0jU KBxf^- ^>-fc*>(l:l) TttfflL/io 5 KSift 

&&£@£U » 'J * y A * 7 A ^ D7 h 9-7.7 -f - (90: 

10^*if>- ftiifA) (UOfrli&fiU N-tert- + 
z.j\,T7-y /1-)l3.X'rto£iHi&*4 tobLXW.S g (96 X) If/Co 
(2) II (1) ©§ffHt:£®(10.8 g. 38.9 unol) OTHFC50 ml) tester 
;la'>mn£T> &7fci£{fc 'J f- ? M3.29 g. 77.3 mmol) RVfcmitKOmi- h 'J 
-7 2.(2. 92 g. 77.3 ramol) £1®x.xn&X' 16 i*IBI«#Uc. 5£tt**HH,pH 

^{-7K(100 ml)*tlDi. i>?oo^ >T»H1U tttiift£ft7KfiStfi*7- h 'J 7/. 

B |t, N-tert- yh^'>*^+'-^7i-^77-y-^^e.lSB B B i:LT9.49 
g (97 

( 3) II (2) (7. 16 g. 28.5 mmol) C^oo^ X85 ml) 

fgjttK h iJifA7 1 X15.8 ml. 113.9 mmol) =KftfilElS- hT'J^>»(* 
(18.1 g. 113.9 ■moDCDS'j'f-rt'****^ KC85 ml) &ft£IS&Jj0x., 
l5#ffflra#L/c 0 «&*0££7R(300 ml)K*£ta;tfcfc©llEl£ift£i£iK #*ot 

;U7 ^ -^_;U6.4l g (90 X) Sfei*(5.59 g. 85.5 mmol) ©THFU 
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ml) SjSflxKgWfcJSUrtT. ±EN-tert- ^h + ->*^-A7x^7?it 
-;K6.41 g. 25.7 mmol) 5^o^ : J U\>1r off&J-l-il (II. I ml. 85.5 mm 
ol) ©THF(l6ml) fcftfciTFLfeo ££K3 ^fffle^ffira^ LfeHu >>?o 

;U*7 7 A?ov hiT5 7 4 -(75:25^** >- iftBfi*;LO KJ:9£«t»«U 
4(S)-[(tert - 7 h*S/ 7;;]-2,2-^7;Pta-3(B)-tKo + -/ 
-5- 7 xx;i^>* >ax^£fce.*£ B a B t LT2.60 g (27 X) »fe 0 
(4) IH (3) ©iftffc^fcl (2.00 g. 5.36 mrooDcDTH F(l2 ml) &&C1N 
jmiti- h 'J OA7fc£te(5.54 ml. 5.54 mmol) £fiD*.-C\ 1ST2 B*fyjtS# Lfc 0 
THF$Sil/:®^> * (20 ml)£tt];U f#£ ft fe«7S« L/^o 
£>nfe4(S)-[(tert - ?h AO 7:;]-2.2-^7AtD-3(il)-hK 
o + >/-5- 7 x x;^ > ^ >fif"*" HJ *5 tKa + i/^>Xh'J7 7-;KH 
OBDCl. 67 g. l2.3mmol) S^>^^7 ; Xl.15 g. 10. 7 mmol) OiS 9 a a 
/ *>(30 ml) mmizfctfiT. WSC10&K&C1.54 g. 8.04 mmol) £H0*.T, £ 
fiT**«tt#Ufco »tt*S*Ufe»* M*^*8tt(50 ml) 

^JJOX., ft»xf-;UT}4fflLfco W«l€r*t>^. 10% 7x>»*8»U £fDft 

*«£«*u fi^nfcaatiwxf*- ^*ir:/(i:io)-e??isfiu 

N-[4(S)-[(tert- :/ h*i/**#-'lO 7; ;]-2.2-^7Ato-3(R)-t Ko + 
->-5- 7i^^;^H *>S>/t/7 i >**feteftt UT1.94 g (84 X) 

# fe- 
es) IS (4) g. 3.68 mmol) £*&T, *<fc**©1.4- 
>igft(4N. 16 ml) CttliU ta-Cl IMHMtLfe. »&£§£Lfe 
x-r;K5 Bl)*ftliLT**r5lift*3 E&OiKUfeo #*ftfe8«ll* 
fcT> M*/»**«(50 ml) Kffirx^;i/Tttiii Ufeo 

h 'j ^A-citiiLfeit, jg**«*u»4nfeaa*B»i 
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mp 128-130'C 

1 H-NMR (200MHz. CDCli ) 5 7.40-7.19 (m. 10H). 6.78 (brs. 1H). 4.52 (d. 
J=5.8Hz. 2H). 3.86 (dd. J=7.8. 16.5 Hz. 1H). 3.69 (dd. J=5.3. 9.7 Hz. 1 
H). 2.92 (dd. J=5.3. 13.7 Hz. 1H). 2.66 (dd. J=9.7. 13.7 Hz. 1H). 2.13 ( 
brs. 3H) 

IR (KBr) 3400. 3320. 3020. 1665. 1615. 1540 cm" 1 
##<«7 

2- (3- O i> J\,**i/i7 toti-hf i J -5' / <>^^-2- 7-1.2- 'J h Kn 
-1- t?'J 7;lO Mf©£tfc 

( 1 ) 3-7;yf'J K-2- *7 (24.6 g. 0.223 mol), M (52. 1 g. 

0.492 ml) , THF (250 mOSC/l. 4-7***> (50 ml)©ift£ttK*ffc'<> 
**-/#;b*-;U (35.1 ml. 0.246 raol) *j»TLfctt, MT15B*|B!tt#Lfco 
5l6*i:ftBlif^ (1200ml) ttfd«»7K«* M ^JKfcttSO 5 

3- *>-;;***S/*iU#-*T5 y K'J K-2- * t bT 21.5 g ft 

70S) ftfco 

(2) i§ (l) 0itfrtb£& (15.6 g. 63.9 mmol)©^?aay. * X300 ml) 

K*?fW i K (15.3 g. 64.4 mmol)£!fllx.> £fiT17l$R8tt 

- ;p . 5 _ 3 _ Kt -.j K-2- *>*lRfeB*tLTl2.9 g (55K)ftfco 

(3) (781 mg. 11.9 mmol)©THP (10 ml) ®i5flnc£<fc'<> ^ (0.95 
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ml. 8.0 mmol) OTHF (20 ml) &J8»£18-19 *C, 3 #fyjTi*TL/~o 
££#£#Ltt#£25-35 "CT«f»*1.5 l»«.«HtLfc*, tST1.5 !#P B 1ft 

#l/-„ fiic«ic[i.r-t"x (^7i-^7-f;) 7xot>] /n-^^oa 

(II) ?o 'J K (172 mg. 0.211 mmol) £flD*fctfc> 18 (2) OBftfb'&tt (73 
7 mg. 1.99 mmoDCDTHF (25 ml) »«fc6 aWTttl*., 27"CT'25«-W, 51-56 *C 
T2 *HL MT14l»flB«*Lfc. 5£ft£lNi£fi* (150 ml) KJB*., KfiJxf 

waisi'&B«SLT^^n/cgiKi^*> , i*^^*7i.^ov vr??* - (4:i ^ 

?oo^>- KBlifA) ll£(3 3HH&.»U 5-*>J>*-3- ^>y^**2/ 
*;U^-;UT ;n*'J K-2- * >£»5feSf* t LT542 mg (81*)?#fc 0 

(4) 7K?R<b^- h ^ A (60% tttt. 77.9 mg. 1.95 mmol) ©N.N-^y 

AT $ K(DMF) (2.5 mOSrE&KIg (3) ©gftffc^flo (512 mg. 1.53 mmol) 
ODUF (5 mt)fc&£21-25 6 W»TU:, B.fcm£m&f&?4QftmtiLW 
l,t.^ a-KI*Sfx?-;U (0.19 ml. 1.6 mmol) £12'C\ 1 #fHlT'»TL/;o 
«5>ftfcKfc»*25-26 *CT161*IBItt#Lfc8U INttft (30 mDfcftl*., ftSxf 

95:5^?ooy ftftifA) K«kO£*miaU 2-(3- <y f Jk** f si3 
j\,tf-)\,T I y-5- **V-1.2- 2>t Ka-l- tT'J 5>A0 ftttxf- 

;l/ fctbT 460 mg (72«)f#/Co 

(5) Ig ( 4 ) OitiKfrfrtt (438 mg. 1.04 mmol)©./ * y -JW (20 ml)SS 
ffi(I2N7jcB$ft^ h 'JOAtKS^ (2.6 ml) £iDX.£ig-Cl3t# 5 1.4- 

(6 ml) fctlH*., £ST2.5 *$mWltc 0 fi£tt**&U INS® 
(20 ml)£irax.> BttfcLfc*5'oo*^A-ettaiLf:« J*Hitt£i&fQ&E*"C 

{*£ LT401 mg (9°X)?#fco 

'H-NMR (200MHz. DMSO-d, > 5 8.38 (s. 1H). 7.74 (d. J = 1.9 Hz. 1H). 7.4 

3 s 
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5-7.10 On. 11H). 5.13 (s. 2H). 4.64 (s. 2H). 3.70 (s. 2H) 
IR (KBr) 3350. 3000. 2875. 1715. 1650. 1575. 1520 cm-' 
8 

N _d- AC>-^;u-2-(tert- ff-JlV t + hW AO **>-3.3.3- MJ7^ta 
7o f;H-2-3- KT-fc* ; K©££ 

( 1 ) 3-T i J -1. 1. 1- h <J 7;U*u-4- 7i-H- > -/I/ (£##! 1 © 
^@<fc£«!) : 15. 0 g. 68.4 mmol)&tf h 'Jxf-^T i > (10.0 ml. 71.7 mmol) 
OTHF (340 ral)M(C^(fc^aDT-trf-;U (5.5 ml. 69 mmol)©THF (30 ml) & 
fdEfcttlx., M»H*TSa-e20«W«*Lfco fie«i:BBifi (400 ml) 
£t)D;LftfRU 3<S>fcMTl B*IH«t^U/-o ^»»*%iST»*ft»xf-^T 
gfe^L/Co N iEtt (800 ml) KtlDX.. ftSEXf-;lTl*ai t/;o 

^>nTK«U:. »ffitt*»*U N-(i- ^>^-3.3.3- M?;U*d-2- 
t Ko^-/^otW-2-?Do7t^ i K£ft£llf*i: UT20.5 g?#fc 0 

(2) XS (1) ©i6*J<k^«D (±f££E:T?#£>n*:1§£i£&. 20.5 g) , 2.6- 

(16.0 ml. 137 mmol)Sc;>>^Da>^> (150 ml) ©«-frttlctert- 
^f^^yf^^'J/^'J^lz-V (23.0 ml. 100 mmol)£iOX-, S£T16B$fiH 
tt#Ufc. 5IC»*1 N (600 ml) KflDX.. ftHfif-^Tttffl Ufc 0 

^7^- (89: U I»x*A0 CJlOftKMU N-[l- 

-2-Ctert- 7*;US>yf-*S"J*) **>-3.3.3- h^^ta^o^H-? 
ooTtj'; K£ft£.@fct UT25.2 g#fc e 

(3) 18(2) ©gffjffc^fel (24.3 g. 59.3mmol) 5^3^ {fc-t- h 'J ^ A (26. 
6 g. 177 mmoDOT-tr h> (180 ml) *MMT18*Htt*Lfc. HETTT 
th>*fiU'A> »»tt£ft»x?-;HC»frU * (500 ml) KtJQX., 1ft Bfc 
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83:17 ^ + KStif^) KiO^mtfiU Sg{fc£8)£&fe@t*£LT 

29.2 g (98%)f#fco 

'H-NMR (500MHz. DMSO-d. ) 5 8.29 (d. J = 7.8 Hz. 1H). 7.28 (t. J - 7. 6 
Hz. 2H). 7.17-7.23 On. 3H). 4.27 (dq. J = 7.2. 4.0 Hz. 1H). 4.11 On. 1H). 
3.57 On. 2H). 2.97 (dd. J = 14.5. 2.2 Hz. 1H). 2.68 (dd. J = 14.5. 11.5 
Hz. 1H). 0.93 (s. 9H). 0.19 (s. 3H). 0.11 (s. 3H) 
IR (KBr) 3280. 2920. 2890. 1650. 1550 cnf ' 
£%0J9 

3-^>^;u^*->*^^-;ut i y-6- 7i-^f'J K-2- *y®GflZ 

(1) 7th7*;> (26.3 ml. 0.225 mol) StfN.N-i'^f^twlA?; Y'J 
J*)IT*9-Jl> (100 ml. 0.753 mol)©T-b V- h 'J A (450 ml) &&£14B$ 

F (350 mD&ftK^Ty T-fe* i K (17.1 g. 0.204 moDSC^ h 'J V I* t 

•/ K (23.9 g. 0.442 mol)£fill>L 100-110 # CT'5 S*fffl«#L*:o *7kT'&ifl& 

?k (uoo mos-so*.. »$>nfc*ttKiox t£Bt*tni*.pH 5tL^ 0 #rm@#£«£ 

fTfelSfti: LT11.2 g (25X)f#fc 0 

(2) Ig ( 1 ) ©§ffHfc£ ! 85 (11.1 g. 56.6 mraol), 47* (37 ml) 
SCfftBt (80 ral)OjS'&««D«rl2l^raftDffea^b7 v Co fifca#tt£$a*Ttt*flu 
/ctt* (37 ml)T#*U 10X Y 'J A7K&$££Jn*.pH 5t Uc e 0Tffi 

•? Ufrmm (400 ml) StflMStffc^ h 'J OUfcfefe (300 ml) £fiO;i#£tt/- 
a£&£?na*;U/.-eifci*b/::o 7klK*#T»ifii»£tni*-PH 3-4 tU ffrtt! 
LfcBf**iR3l*WLfc. 4<TCTHI*W*E«»U 
6-7*-;Ue»J K-2- *>-3- ?Wl>*>»£&fe®<*iLT6.91 g (57X)i#*o 

(3) Z-Oi?)l**i/*>\>*-*7i;-Z- 7 K-2- 
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*nmz tmvzv>*&-en'ot~o wis, is (2) oawft^^i (6.78 g. 31.5 

mmol) ZXA-VtZ-ty (175 ml) «t\ HJxf-;UT*> (5.29 ml. 38.0 mmol) 
#£T, ^7*iA*X*'J h7'J K (7.45 ml. 34.6 mmol) tftlL, £ y>\Z 
^>-^;UT (6.25 ml. 63.0 mmol) fc5CE£tf> SSft&«5£&£t5£ 
@H*t LT5.33 g (53X)f*fco 

1 H-NMR (200MHz. DUSO-d. ) 6 12.18 (brs. 1H). 8.45 (s. 1H). 7.93 (d. J = 
7.7 Hz. 1H). 7.66-7.74 (m. 2H). 7.32-7.51 (m. 8H). 6.61 (d. J = 7.7 Hz. 
1H). 5.19 (s. 2H) 

IR (KBr) 3380. 1725. 1640. 1520. 1500 cm" 

(5- <yiSJ\,**i/iJ)l#->\>T I y-6- **V-1.6- ^tKa-l- f 'J $ iS- 

( 1 ) £fk'<>V r -Ot/ (70.3 g, 0.500 mol)©x--r;U (330 ml) »ifffc*K&T\ 
*;Ui»Ti K (22.5 g. 0.500 mol)©x * y - ;l/ (23.0 g. 0. 499 mol)ig&£l 
BfrlBfrttTiTFLfco 0 TT'30#IW«t#LfcSL |JrHJ«l**ttU x--r*T'*fc 

T30.1 g (55X)#fc. 

(2) N-(2.2- •yih + i/if*) *iUAT S ^>©*rtt»4##W2 tHI^©^ 

BPS, IS (1) OB6*Jffc^1ft (30.1 g. 0.275 mol)£x* y - 
(250 ml) 7:;7*h7;lfkK^lWt^^ (36. 6 g. 0.27 

(3) x*M-(2.2- ^xl« + ^H) f'J = v>>-6(lH)- *>-5- 
•>l/-KD£lSl***tt2 tPI*©.^rttTtf->f: 0 EPS* XS (2) ©Bttft* 
tt C±EfilST»&nfctt£l». 48.9 g) £x*y-;U (100 ml) S«4>, S> 
xfJti^^yfl/^o^-F (55 ml. 0.27 mol)fc5fc$it\ BW<fc£tt 
£&Jf&*>f tot LT12.2 g?#fco 

4 l 
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(4) 1-C2.2- ^i^i/ifA) f'J ;i;>-6(lH)- *>-5- £ ^tf >fi*<D£ 
j£l**5flU3 t|5)tfO^S-C?T-5^o EPS. Xg (3) ©gfi^k^1& (11.9 g. 
41.9 mmol.)*£'J >>> (80 ml)£ft+T3 'Wfc'J ^0 A (14.0 g. 105 mmol) t 
5l££-£. 3VMtG®&%&®»t LT8.19 g (76X)l#/io 

(5) (5- ^>^**^77A<*'-^T ^-6- **7-1.6- ytKo-l- £ 'J 

Tffo/Co BPS. Xg (4) <DBtfHfc£1ft (8.00 g. 31. 2 mmol)£l. 4-^**-* 
> (100 ml) igft'K h'Jif^7;> (8.7 ml. 62 mmol)?f£T. : JV 
+ * + 'J;U7^K (7.7 ml. 34 mmol) ^f^CO^AT;^-^ ( 
4.8 ml. 46 mmol) 1 5ft aft{fc&ttl£fc£II(*i UT7. 97 g (71%)»fe 0 

(6) (5-tyyAt*->*^iA7;;-6- **V-1.6- ^kKo-|- bTU 
«■;;.=.*) T-b F7;lft K©£l£ti#*fffl2 irlaHlO^&TfTofco BPS. X 

W. (5) CDBWffrfrtt (7.80 g. 21.6 mniol)£THF (80 ml) INtttt (60 

ml) fcfflSU lWflS*1*«r*trftiaiH*«»5.57 g#^« 

(7) (5- <>^^t*^*;^-^7;;-6- ttV-1,6- ^tKo-1- f 'J 
iSJiJlO StK©£fim£^0»J2 fcfflfcOtffeT'fTofco BPS. XS (6) 
WA^to (±E5l£T#itlfctt£(irt&. 5.57 g) £2-y*/U-2- ?a'<J-fr 

(150 ml) Stf* (60 ml)©fia»«t+. 2->^^-2- 7*x> (21 ml. 0.20 mo 
DSO'U >»X7k^-f h 'J 7<kH7Kfn#J (21.8 g. 0.140 mol)#£T. SttXBl 
-J- h 'J (8595 15.5 g. 0.146 aoDfc&SU a«fi:^»*«Eft»fB t 
LT4.82 g^/io 
mp 216-220'C 

'H-NMR (500 MHz. DMSO-d.) 5 13.3 (brs. 1H). 8.88 (s. 1H). 8.36 (s. 1H). 
8.22 (s. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (t. J = 7. 1 Hz. 2H). 7.33 ( 
t. J - 7.1 Hz. 1H). 5.17 (S. 2H). 4.70 (s. 20 
IR (KBr) 3400. 3250. 1720. 1650. 1605. 1525 era" 1 
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(5- Ky 'J Mr*';* i\'#~ll'~r I J -2- **y-i.6- 7t Ko-1- 

(DH2.2- T-tr KT £ *7 ><D£ljSli#^<?J2 <t(^filO^ 

jtTfT^/io BPB, xxrt/T-fr M i x- h h Ko ?o »J K (25.0 g. 0.202 mo 
l)£x*/-/U (150 ml) mfe*. Ti /7t h?;lft K-;>xx;UT-&*-;l, 
(31 ml. 0.21 mol) fcgl&3-t*\ lHmfctt*£fr»»fi,*-f ;U£44. 1 g#^ 0 

(2) xf-/H-(2.2- ^iht->if^)-2^f^f'J ^>-6(lH)- *>-5- 

y<D&mt$^m2 twimo^mrn^t^ bp*>, ikdo 

BtfHt£%l (JLf££l£T-?$£n/.:fc£fi£tt. 44.1 g) £x*y-;l/ (75 ml)&i£ 
4» N ^xf;Hh + ->yf l/>7o?-h (43ml. 0.21 mol) tEEfc^ iB-J 
{t£®£3ir£.@f*i: UT34. 1 g (ifATt h i x- I* t Ko 0 o "J Kfr 
JR* 57%) f#/Co 

(3) 1-C2. 2- ^x h + ^xr;U)-2-y r^h'U i >-6ClH>- *>-5- 27A>tf 
>g*<D£j£(i#%0J3 irl^^O^T'ffo^o B|l^ Ig (2) ©BW<fc£1» ( 
33.9 g. 114 mmol) *f'J^> (170 ml) S^fb'Jx^A (36.6 g. 25 
1 mmol) tfiESStf, iWffc*«*»E»feB(*tLT14.7 g (48X)»/c 0 

(4) (5- ^>yW'>»A#-*7;y-2- yf-;l/-6- **V-1.6- 9hK 

HttO^ifeTlf-a^o BP*., XW. (3) eDBWfc£tt (14.3 g. 52.9 nmoD&l. 
4- (170 ml) Mlxf-JUT-I/ (15.0 ml. 107 mmol)#&T\ 

•;7x-;bt>^:t; 'J ;UTi> K (13.5 ml. 60.2 mmol) £:El££-tt\ S«2>(C^>^ 
;l,T;HJ-;U (8.2 ml. 79 mmol) t5£3i*, iWft#tt£*fea n 1i--r * t L 
T14.8 g (75X)»fc. 

(5) (5- «s's'J)\,** t J'fti\<#=>l\<y I J -2- /r^-6- *+7-1.8- ytK 
o-i- f'J * ^x;V) 7th7;Pfk K<Z)£liSli#%ffl2 fc|eJ&©;fii£-C'rr ->fc 0 
BP£. IS (4) ©ittft^fo (14.6 g. 38.9 mmol)£THF (140 ml)8tt«K IN 
ttfik (100 ml) kttlU BM<fc^«5*^t;^|gfeOT^;l/7TX^12.0 g»fc. 
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(6) (5- '<yiJJ\,**i'fi)ltf-)lT I J-2- /TJl-S- **y-1.6- ytF 

a-i- try i s>x;io KKo^B£{i^%fiiJ2 t[5jfc©:&j£-efTo/-o bp*>, is 

(5) OiflUffc^ (±SS5£i>T#£tt/cft£j«ttJ. 12.0 g) £2-j<^-2- 
o'V-;U (250 ml) Stf* (110 ml) 2->^;U-2- 7*r> (41 

ml. 0.39 mol) D >K^?K*^ h 'J 0 A-7K»%) (42.5 g. 272 mmol) 
T, lE«a*a^ h 'J *5A (85% ^W. 30.2 g. 284 mmol) i&HU mm<t£® 

zm&mftt ltio.8 g&^ 0 

'H-NMR (500 MHz. DMS0-d.) 6 12.8 (brs. 1H). 8.73 (s. 1H). 8.23 (s. 1H). 
7.43-7.35 (m, 4H). 7.33 (t. J = 7. 1 Hz. 1H). 5.15 (s, 2H). 4.78 (s. 2W). 
2.41 (s. 3H) 

IR (KBr) 3600-2200. 1710. 1650. 1605. 1520 cm " 
##0>J12 

[5- ^y iSJlt^i/lJJltf-JlT i y-6- **7-2-(o-h y;U)-1.6-^h Ko-1- 

( 1 ) o- hi\>7 I K (13.5 g. 0.100 mol)©i> ? o o y * > (150 ml) JSJUlCf- 
h 5 7;U^o*t7gjt h >J xf;it+V--)/»0-;?cia> * (l.o M. 106 

ml. 0.106 mol)£iO;lfc^ IjST'U^Rflffi^ t^ 0 EETT2/3 O^?ooy 
^>-&S*L> S«r%!i:x-x;l/ (400 ml) fclJO*.. *&T3 B#PJIffiJ$L^ 0 Iff 
Hi«D£fllfl-U x--f;l/T&i\ g£TT£8£ti\ i^;U2-y £ 
f-M:FDfl<77WDt:u- h£ft€L@l(*i LT21.7 g (86*)#/; 0 

(2) IS ( 1 ) CDBB*j<t-&% (6.25 g. 24.9 mmol)©x ? y (30 ml)$tt 
i:t;i?;-iH;> CI. 80 ml. 29.8 mmol) ^«TL/:1 £&T15l$fM 
#L/c„ x*y-;U£8ETTS*U '& bfttz&lfiito*: IN 7KBt<t:-*- h »J ^ A 
7kfg& (150 ml) ICflDiU ? a a +;l»i»Tfibffi Lfc 0 8Hiia5£fc7KIil6**7 7* •> 
OATftfilU *ETT*KS*U N-(2- t Ko + ^xf;l)-2-yf M>X 

(3) x^;H-(2- k Ko*->xf ;l)-2-(o- h U tT'J ^>-6(lH)- * > 
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-5- i/- b<Ditmt**tm2 tm^oyjmm^t^o bp*., h (2) 

©gffHt'&liJ (±i£S£T#£nfcffl£J». 5.31 g) fcx*;-^ (14 ml)& 
•^xf^xh + i/yfL'VVD^-h (6.0 ml, 30 mmol)i:5lE2-ti\ B 

(4) Xg (3) ©ittffc^ft) (4.13 g. 13.7 Binol)&Cf2.6-;Uf-y> (2.3 ml. 
20 mmol)©^? oa y (50 mDSffill tert-7f-;U2> y f-;Ui/ 'J ;U h 'J 7 U 
- h (4.0 ml. 17 mmol)£J!ni;U £ST8 B$|ffltt#L/-o gC&ffi^l N £B* (15 
0 ml) Ktfl*, ?an*AA-ettlBUfc. ttffi»£l&a«»*** M 

(150 ml) &tffctt*tt*TifefrLfcflL *7KIlSKv r* /.Tftfil U *£ 

irj;*>$HHitKU xf-;H-[2-(tert- 'J ;u) 

x^/H-2-(o- h'J^) tT U * ^>-6(lH)- t>-5- ft /U#*-> U- h£fcfe@ 
f*tLT5.70 g (100%) f#^Co 

(5) l-[2-(tert- 7*f-;l/-;> y f-n>-> >J AO **2/x*;H-2-(o- h »J /I/) f'J 
« v>>-6(lH)- *>-5- *^.t:>Sf©^fi2li^0iJ3 iffifcO^fcTfTofco Bp 
*k II (4) ©Bfl*rtfc£tt (11.3 g. 27.1 mmoD^eu^V (55 ■1)»ME+T 
s^fk'Jf-^A (11.6 g. 86.7 mmol) iglCS^ I«ffc^«**lftH(»fc LT 
7.21 g (68%)l#/r 0 

(6) KXtTi'^f-A'J/ f-fri/W **J'-2-l5-'<>2>***i/*7A*#x/|, 
Tiy-6- t + V-2-(o-h'J^H6-i?tKo-l- f'J < ^x;H X^>O^B£ 
l*#^0»J2 fcW«0^*Tff->fe. BPt»> M (5) ©gWffc#tt(6.86 g. 17. 
7 mmol) *1.4-f*+"*> (70 ml)te?flE*\ h»Jxf-;UT>> (4.9 ml. 35 nunc 
l)#£T\ 5?7x— ^*^*'J JUTi> K <4.8 ml. 21 mmol) bB.fc£its ££U 
<yi?)\,T)l?-& (2.7 ml. 26 mmol) fcKfcStf, i«ft*«t^>^^7/u 

:a^;b©ft£-tt*i3**fe©*'f>l'*: U"C5- 66 g (44X)f#fc 0 

(7) II (6) <DBtfHt£& ('O^ATAa-AtOft^ft. 5.66 g. 7.86 
mmol) ©THF (40 ml) h ?7*>IT >*x* Jit 'J KOTHF tttt ( 
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1.0M. 10 ml. 10 mmol) £tlD*.> ££T5 B#IHJtt#L^ 0 5EStt£7K (150 ml) 

urn*., stffipxf-vurft&aib^o fo&fo£&ft&&*X'&$>Lt^ m7m&^ 

7h?'77^ - (50:50 RttXT^- ^**» CJ; O^tttSSL, 2"(5- 

frtf-)\s7 I y-6- **7-2-(o-M AO-1.6-^fc Ko-l- f U i 
S>x;H x* y -;^!«&©7?i^ rXi LT2.95 g (99X)f#rt:. 

(8) 18 (7) ®BtfHb£fo (2.83 g. 7.46 mmol) i M xf-;UT > (3.1 
ml. 22 mmol)0^?a D y ^> (25 ml)igttK#ftT\ HfflrttifcSt- tf'J^>H 
(* (3.56 g. 22.4 mmol)©DMS0 (25 mDfcffifcftOX, 0 *CT4 tflWfiWeUco fi 
[Sjfc£*ftL^tefo£ia7K (100 ml) HtlO*., Kttxf-/UT'»iiJ L/Co 

0.5 N £S» (100 ml) RCM&»*»*-Cft»Lfcfc. **K87y*i/'7i,T« 
tiU 8ETT'8MfcU [5- K>^;l/**i/*/l^x;UT 1 y-6- **7-2-(o-h 

»J ;U)-1, 6-^ t Ko-l- b*'Ji^x;H 7t h?;lft K^JlfeOT^ A7 T x 

i UT2.72 g (97%)$fco 

(9) (5- K>i?^^*i/*^JK-^T i y-6- **V-2-(0-h 'J A)-1.6-^ t 
Ko-l- t''J;^-'H KK©^fi£li#^flW2 tlBjfilO^ST'tf^^o BPS, X 
8(8) ©§^^^(2.60 g. 6.89 mmol) £2-j<?7U-2- ^o/<>-A (45 m 
O&tf* (20 ml) 2-/f-*-2- 7r> (7.3 ml. 69 mmol)&t>''J 
i/K-rt*^ h U -5 (7.52 g. 48.2 mraol)#£T> ££^8^ K 'J *) 
U (85* SW. 5.35 g. 50.3 mol) tiSSU SHffc^ttMfittA £ LT2. 43 
g (9035) f#*o 

mp 191-1 93T 

'H-NMR (500 MHz. DMSO-d.) <5 13.2 (brs. 1H). 9.00 (s. 1H). 8.48 (s. 1H). 
7.47-7.29 On. 8H). 7.26 (d. J - 7. 1 Hz. 1H). 5.20 (s. 2H). 4.55 (d. J « 
17.2 Hz. 1H). 4.20 (d. J - 17.2 Hz. 1H). 2.15 (s. 3H) 
IR (KBr) 3600-2200. 1730. 1655. 1605. 1515 cm *' 
##<*J13 
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[5- \>^l/t*i/*At:^7; y-2-(4-?oo7t^)-6-t+V-1.6- ^ 
t Ko-1- fcf'J i : J-J\>) 

( l ) x^JM-? DO^yX-f ;f - ht Fo^o'J K©£fi£li#^#J2 tfalfc 
CD^&TfT o /Co p-Joo'^ h 'J i\f (25.6 g. 0.186 moD^x^y 

(250 ml) £fc«K fcffcTkSli&SU affHfc£&£&fe&B B B £:LT36.8 g 
(90%) ff fc. 

(2) 4-? dd-N-(2,2-;i h + i/xf-AO ^ > XT * ^ >©£fi2li##M2 t 
ffifcCD^iSrCfT-^o XS (1) ©B6<Hfc£1JJ (35.6 g. 0.162 mol)£x 
9 J (120 ml) Jgfc*> 7;;7t hT;U-f t K *7xf-;UT-tr ? — J\s (26 m 
1. 0.18 mol)tJS££i*\ 3Mt£®&1tt*mn&*<< ^*4%.Z g»* 0 

(3) x^;U2-(4- ?DD7xiil)-l-(2.2- iJih^^if^) fcf'J ~ ^>-6 

(ih)- n)i#* : ;\s- vo^mt^nmz tmvk<oi:mxn^tz a up*,, 

Xg (2) <Dltf)(b£%l (±E£frti#*nfcffi£JiS1Jl. 48.3 g) £x*y-/l, 
(70 ml) + , ^xf^xh^^yf l/>7o*-h (36 ml. 0. 18nol)fc£ 
B ft -01^^X46. 3 g»/-» 

(4) 2-(4- ^ao7xx;l)-l-(2.2- S>x >xf-/l,) fcf 'J >-6(lH)- 

*;U.^>St©^fiSli#^J3 t^«©^ST''fTo/c 0 BP^., IS (3) 
(DBMit^m (45.7 g. 115 mmol) £t*'J-7> (165 ml) 3 7 ft »J 7^7 

A (37.2 g. 278 mmol) irgCS^^ S ffHtSfo^tSfefce** t LT33. 0 g (78 

(5) 15- AL>y;i^+>/^;i^x;UT i ;-2-(4-?D07xX^)-6-t4 i V-l. 
6-^tKo-i- e»J*^x;H r-tr hT/Uxt K^x^T-tr;? - /U©£f&{*# 
^#J2 i|5j^©^T«o^„ BP*,. Xg (4) ©iu«Jfb^ (32.2 g. 87.8 m 
mol)€-1.4-^^*-9-> (260 ml) h 'Uf^T I > (24.5 ml. 176 mmo 
l)#£T\ ix^*7* 'J ilT : J Y (21.5ml. 95.9 mmol) $ 
«^lc^>v;;i/T;ua-;u (12 ml. 0. 16 mol) 3tfHt£®kO f J)l 
7 )\,?-)\,0)® i G®S:m%mfrt UT39.3 g (85S)?#fc 0 

4 7 
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(6) [5- 'O^/U** ^7 i ;-2-(4*?DD7xi^H-t4 l V-l. 
6-^fc Kn-1- f'J i ^-/H T-t hT^xb K©£/£{*#ar<*l2 

T^fo/co BPS, XS (5) ©gtfHk£& CO^;U7;l,rj-;l, 38. 
7g. 73.9 mmol)£THF (250 mOSS*. (190 ml) tfcgU Sttft^to 

£^tiS£GD£fcfe®&tb-C36.8 gi#/; 0 

(7) [5- ^>i>^t*>'*;i'+'-^T; ;-2-(4-?OD7i-^)-6-t+V-l, 

ko-i- try *>>-/n &m<D%mt$nmz tmti<Dy5mm^tzo eu 

IS (6) ©§A«rtfc£& (±B£5£T?#^tt/c&£jm 36.8 g) £2-;<f- 
,1-2- y'a,<J-)\, (460 ml) RC/tK (190 ml) <Dig£i§««4 I > 2- y -7^-2- 7' 
f-y (78 ml. 0.74 moD&tf'J >i»-7jc^ h 'J ^A-7K««3 (84.2 g. 540 nun 
ol) ffftT, Wt&m&i-V 'J^A (80% 58.5 g. 517 mmol) till, S 
gffc£tt£l!lfeiSf B £:LT26.6 gf#fc„ 
mp 220-224'C 

•H-NMR (500 MHz. DMS0-d,) 5 13.29 (brs. 1H). 9.01 (s. 1H). 8.47 (s. 1H). 
7.60 (d. J = 8.5 H2. 2H). 7.53 (d. J = 8.5 Hz. 2H). 7.44 (d. J = 7. 1 Hz. 
2H). 7.39 (t. J = 7.1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 5.19 (s. 2H). 
4.53 (s. 2H) 

IR (KBr) 3320. 1725. 1665. 1610. 1515 cm" 
£^0114 

[5- *<y>J h#=-hT I y-2-(4-y b*:/7xX;|,)-6-**V-1.6- 

s>t Ko-i- fj = amoves 

( 1 ) xx;t/4-/ V*y<yX>< ;f-htKa?o>J K0£fi&l*#%0J2 tlsJ 
^O^feTfT-^p BP£. T-7-HJ;U (25.6 g. 0.199 raol)£x* J -)l ( 
250 ml) *tt«K Eft** t teg U gtfHb£&£&#fefc.PB£:LT40.5 g (94 
K)#*:o 

(2) N-(2.2- i^iF + i/xfAH-y h^i/^>^T $ i> >©£fi£(i##0d2 
^fcCD^ftTlT-^ EP^ % IS (1) ©@6<Jffc£«!l (38.8 g. 0.180 mol)£ 
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x* J-)l (130 ml) Stt^TT ~ yr-tr hT;U7=h KW*Tt^-A (29 
ml. 0.20 mol) tSC&^^> BWffc*tt^t"»aaW*-f >£60. 2 g»fc 0 

(3) x^;n-(2.2- ^xh + i/xf-;l/)-2-(4- ^ h^>7xx;u) tf'J I S>> 
-6(1H)- *>-5- I/- h©£l3tl*##012 t |3]fc©#fcT*T o fc 0 BP 
^, Ig(2) ©SffHt^fo (xES£Tf#£ft/cfi£fi2«). 60.2 g) £x*y 
-;U (70 ml)ig$ t K i?xf ^xh + i/yf l/>7D*-h (40.5 ml. 0.200 m 
ol) fcglfc£-tf\ ift<fc£to£fc#fe*-Ol'4:L-C33.6 gf#/c 0 

(4) l-(2.2- i;ih#i/xfA)-H4- > h + ^7xx;w) f'J i ^>-6(lH)- 
*>-5- *;Utf>tt©£j3cl**#fW3 fcffifcO^ftTfTofco SPS. IS(3) 
©lWffc£tt (33.0 g. 84.5mmol) (120 ml) fc&'K a-Sft'Jf"* 
A (27.1 g. 202 mmol) k&fcZik* S ttffc£»£fcattfl t LT25. 1 g (82%) 

(5) [5- ^>y;bt*^*n-t^7;/-2-(4-n*i/7xx;iH-t*v 

-1.6- e'J^y— iH 7* YTUt t K^xf-JUT-t^-iU©^JS 

Ii#^ffl2 tf^«©^ffiTlTo/Co BPS, IS (4) ©§ftffc£«)(24.6 g. 67. 
9 mmol) £1.4-y**-*> (200 ml) MJx^A7;> (19 ml. 0.14 

mol)?F&T\ >>7 ^Ti> K (16.8 ml. 74.9 mmol) &jg£d-t£\ 

$ Cilzfs'JhTilv-h (9.1 ml. 88 iwnoDi: §tfJ{fc£%£Mfe*S 
aa i: UT18. 8 g (59»»fco 

(6) (5- / <>y;it*i'*At:xA7;;-2-(4-y iXAH-t + V 
-1.6- ^hh'o-1- f'J ;i?x;l] 7-fc h T/Ux b K©£fi£l*#^0l2 tPIfc© 
Mtffo/:, EPS, IS (5) OBWfk^tt (18.1 g. 38.7 mmol)£THF (130 
ml) INttflt (100 ml) tffllU itt<fc*tt**t;iRfctt*aKfcH* t 

UT16.5 g?#fc<, 

(7) [5- 'OyAt+i/^A^T ; ;-2-(4-> i/7xX;l)-6-t*V 
-1.6- yhKa-l- f'J I'J-Jl) I*»©£li£t*##0l2 tl5}«©^&T'ffo fc 0 
BPS. Xg (6) ©BttflSfcUl (±Efi£T#*ttfcfi£«1». 16.5 g) £2-/ 
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+ 7*n'<y-M240 ml)Xtf# (100 ml) <DE£i81«*, ? 
-r> (41 ml. 0.39 ■oDRtfU M*^-*fDtt (44.1 g. 283 mm 

ol) #&T> M1> A (85% £W. 28.8 g. 271 nunol) tfflIU S 

JS<t£«!)£fcfe£ai LT14.4 glf/Co 
mp 195-200'C 

1 H-NMR (500 MHz. DMSO-d.) 5 13.2 (brs. 1H). 8.93 (s. 1H). 8.44 (s. 1H). 
7.47-7.42 (m. 4H). 7.39 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 
7.07 (d. J = 8. 8 Hz. 2H). 5.19 (s. 2H). 4.54 (s. 2H). 3.82 (s. 3H) 
IR (KBr) 3300. 1725. 1660. 1600 cm"' 
#*0I15 

(5- ^>y*t+J/**^T5 y-2-(4~- ha7 x — A)-6-*-+ V-l. 6- *J 

( l ) ;U4-x h alyX4 ;f-htKD?DiJ KS>£l£(i#^W2 tfalll 
oyj&X-n^tzo B|l*u 4--ho^>'/ih'i^ (26.5 g. 0. 179 mol)£x* y 
-;!/ (250 ml) fe^K^taSt, aW{fc^«l^lse.eB" 9 i:LT35.7 g 

(86 %mtz 0 

(2) N-(2.2- v>X h^^xf-;U)-4-— h a<yXT i ! J yQ>&$L\t&%$\2 t 
l^»©^Tff o/io W*n Xg ( 1 ) ©BWft^tt (34.7 g. 0.150 moDfcx 
* y-;t/ (120. ml) T $ > T-tr bT^-rt Ki>xf^T«fe (24 m 
1. 0.17 moDtfilCS^ lWffc#»**fc**feH*£42.4 

(3) x^;H-(2.2- i;xh*J/ifA)-2-(4- -ho7xx;U) t;«Ji^>-6 

(2) ©Bttfb&ft) (±BKIoT»£ftfc«l*dt«l. 42.4 g) £x*y-;U 
(65 ml) /Sft*, i>ifAxh*i/yfI/>va*-h (34 ml. 0. 17 mol) 
CSStf, BWffc^«*«ft*fefefii: LT49.0 g?#fc„ 

(4) l-(2.2- i?xl< + i/if-il)-2-(4- iho7x-;U) fcTU * >>>-6(lH)- 
*>-5- a/l,tf>tt0£«l*lMMW3 fc|sl»0^irCffofc„ Xfi (3) 
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©gtfHfc£& (48.1 g. 0. 119 mol)£e»J v> > (160 ml) »tt*K a^ffc'Jf-^ 
A (38.1 g. 0.285 mol) § Wfb*«**fe£ft t UT26. 7 g (59 3!) 

6->>tKn-i- fji^-^l T-t hT;Uxt K^x^;UT-tr^-;u©^fiSt(i# 
#(W2 tl5l«10^T^To/Co BP*. XS (4) OBWffcfctt (26.2 g. 69.4 m 
mol)£1.4-:>**ir> (220 ml) JSfc'K h'Jx^;UT=> (19 ml. 0.14 mol) 
#£7\ ^7ziilt^^ , J ;UT ^ K (17.9ral. 79.8 nunol) bfcl&£-&. £ £ 
{ZsOitJlT (io.5ml. 0.101 mol) tfit&S-tt, Bfi:J life 

i s U LT24.5 g (73 X) fcfco 

(6) [5- ^>^At*->*A ( .t:-A7;;-2-(4--ho7x^)-6-t4 l V-l. 

Tffo/Co HPtu XS (5) ©gttffc^fc) (24.0 g. 49.7 mmol)£THF (185 ml) 
1N£K (140 ml) tiiU g Wffc-&«*»* t LX2Q. 4 g (10 

0 %mtz 0 

(7) [5- ^>^;lt*>*^t:-il'7 • ;-2-(4--ba7xi/lH-t+V-l. 
Kd-1- h*U ; i?-^] BtB*©£fi£l*#^fW2 ilBjfca^&T'iT o/io BP 

•5, Ig (6) ©ittfl;£$) (20.2 g. 49.5 mmol)£2-> 7a><y-/U 
(310 mORtf* (130 ml) 2-*f-*-fc- 7*f> (52 ml. 0.49 mo 

O&tf'J >»-7K^^ h 'J 7Kf0% (56.4 g. 362 nunol) #£T\ W&%& 
i-VWL. (85% M\ 36.9 g. 347 mmol) tffliL, £@ft£to£fcfe&B B B t 
LT20.3 g (97 X) &tz 0 
mp 240-243'C 

'H-NMR (500 MHz. DMS0-d,) 5 13.3 (brs. 1H). 9.10 (s. 1H). 8.51 (s. 1H). 
8.37 (d. J = 8.8 Hz. 2H). 7.79 (d. J » 8.8 Hz. 2H). 7.45 (d. J - 7.1 Hz. 
2H). 7.40 (t. J • 7.1 Hz. 2H). 7.34 (t. J - 7. 1 Hz. 1H). 5.20 (s. 2H). 
4.53 (s. 2H) 
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IR (KBr) 3650-2800. 1720. 1670. 1610. 1530. 1505 era 
#%0J16 

[5- ^ > y A * * y * it - A T = ^ -2-(3. 5- S> - h o 7 x - A ) -6- * * V - 1 . 6- 

( i ) xf-;l3.5->>-hD'<>X-f ;f-KKo?o'J K©^fiSc(i#^fW2 t 
^«©^tffo/;, BP^. 3. 5-^— h oO h 'J ;U (25.2 g. 0.130 raol) 
£x*y-;U (250 ml) *<fc**fcMU gnfk«tt€:K»&»A2: 

LT34.5 g (96 X) ?#^ 0 

(2) N-(2.2- h*i/if AHS-i^i ho'OXT 5 i>>fl)*ScttMffl 
2 fcPJftCD^arrffo/Co BP*» Ig ( I ) 0B£Hfc£& (34.4 g. 0.125 mol) 
£x*y-/l (130 ml) TWTthTAfb K5>A**T-fc*-;K2 
4 ml. 0.17 mol) fcEGSi^ i«{k^«**tf#»ftS(**46.8 gftfc. 

(3) x*-/H-(2.2- ^xh^i/xf^)-2-(3.5- ^xho^iX^) b"'J;^ 
>-6(lH)- * >-5- #/U*>->U- h©^figli$^J2 tffiftcD^&T^ fco 
BP5* Xfi (2) OiWfb^tt (±f£gIfc-Ci#£n/;fc£fiSto. 46.8 g) 
y-'* (65 mOiS***, i?xf-;Ux ^ f- U >?o*- h (34 ml. 0. 17 mo 
l)fc£t£$-£, §ttHfc£&£M££B B B i LT37.3 gf#fc. 

(4) l-(2.2- yx h*i/X?-nO-2-(3.5- S>x ho:7xx/L0 t''J;^>-6(l 
H)- *>-5- **>K>»©a«l***«3 tB»C3!iSTffofc, BP*> X Ig ( 
3) ©i6*j{b£& (36.7 g. 81.5 mol) * tT'J v>> (120 ml) 3-Wb'J 
fOA (26.2 g. 0.196 mol) Eft fa t LT22. 6 g ( 
66 %) 

(5) [5- ^>^mi/*^^7;;-2-(3.5-y-ho7xi;i/)-6-t* 
7-1.6- ^tKo-1- t'J ;^-'H T-tr hT^-ft Ki>xf-;UT-tr*-^©£ 
fiStli#^J2 fcH*0*ft"Cff->^o BPS, M (4) ©IWffc^tt (22.2 g. 
52.6 mmol)£1.4-y**«J-> (200 ml) MJ x*;l7 S X14.5 ml. 0. 
104 moDSST, 'J 7 xx;i/*** 'J /UT^ K (14.2 ml. 63.3 mmol) 
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i6lC<>^*T*3-A (8.2 ml. 79 mmol) §6*Ht£ttl f< 

y yjVTflZJ-JUDmitto&ft&lrJllb LT5.38 g (17 X) 

(6) [5- ^> ! ;At*'>*AW5 ;-2-(3.5-^bo7x-;lH-t* 
7-1.6- Ko-l- f'J i T-fc h7;lft K©fci£l*M(5 | l2 tlajfi 

©^ttWo/i. ap*», xs (5) osmium (<yis>i7Ji?-j\,k*>m& 

tt. 5.37 b. 8.86 mmol)£THF (110 ml)Sffi*, 2N£» (80 mDifflSU lfi*J 

(7) [5- ^> J? At + i/* A#iAT S ; ^(3. 5-5^i F o 5 *i A)-6-** 
7-1.6- ft Ko-l- fcf'J * gfa©£s3tli#^0J2 tdHi O^fttffo 
/• 0 II (6) ©gffHfc^fo (±I£E£Tf#£tt/;e£5Sfe>. 5.55 g) £ 
2-^*^-2- ztas<;-)\, (60 mOStf* (25 nl)©®^**** 2'/*fr-2- 
?7-y (9.4 ml. 89 mol) SC/U 7»-7X*^ r 'J *5 A-7K?0tt(9. 68 g. 62.0 
mmol) ??lET> ££3*61^ ^ (85* £*T. 6.88 g. 64.7 mmol) i&g U 
£Sft£«D t SJif-^x— f7lr©«fcto£MfeBI* t ^T3. 94 g?#^o 

■H-NMR (500 MHz. DMSO-d.) 5 13.5 (brs. 1H). 9.17 (s. 1H). 8.95 (t. J - 
2.1 Hz. 1H). 8.74 (d. J = 2.1 Hz. 2H). 8.55 (s. 1H). 7.45 (d. J = 7. 1 Hz. 
2H>. 7.40 (t. J - 7.1 Hz. 2H). 7.34 (t. J - 7. 1 Hz. 1H). 5.21 (s. 2H). 
4.59 (s. 2H) 

IR (KBr) 3320. 3070. 1715. 1660. 1505 cm" 
#«0J17 

[5- ^>-;;lt+->*i^-^^-6- **v-2-(3-tf 'J SMO-1.6-S>b Ko 
-1- fcf'J * s;x;H &&©£& 

(l) ?oo*;l'i (100 ml) tx;;-;l (200 ml) ©i££ffil-}K?#T\ igffc 
T-tr*;l (190 ml. 2.67 mol) £1 B*H*#T»TLfc. 0 XJT30aiH!if # Lfc 

Z-i/T J (25.5 g. 245 mmol) ©?oo*;t,£ (300 ml) 

5 NpWfrtf-CJrFtfc. 3ST17Hlflltt#U*:», «rffi«l*61*U ?oot4 
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?oij K£fc£fcJe£:LT50.5 g (92%)f#/- c 

(2) IS ( 1 ) CDBtt{t-&8) (50.0 g. 0.224 mol)©x*y -Jl (200 ml) £ 
fcKfcteT, r;;7th7^ftF^if-^7t^-;l (37 ml. 0.25mol)fc 
h «Jx^;U7 S > (35 ml. 0.25 mol)£flD;l^'(*L S&T5 B$Hfg# L/co 

V -^£&ETTS*U f#£ttrc«8to£lN*B?fl:^ h 0 A*fcjfe(600 ml) 

I£TTS&S£U N-(2.2- ^ih + ^ifW-fiJ^m:^; 
Strife* ;^55.0 gff/co 

(3) x^;H-(2.2- yxh*->xf-;l/)-2-(3- £ 'J v^U) try i^>-6(lH)- 
*>-5- h0£fiS{*##0J2 fc^«©^T'ffofcp IPS, IS 

(2) ©BB<J<fc£«J (±KgC£;T»^n/caiBScei. 55.0 g) £x*y-;l, (10 
0 ml) tea**. i^xf;ix h + W^b >7D^- h (51 ml. 0.25 moOtSCS 

(4) l-(2.2- i;i^i/xf/0-2-(3- e«Ji>A) i >>>-6(lH)- *>-5- 

* j\,#y&<Diimt&zm tftmanrnvrr^t^ bp*., is (3) ©aem 

^*&(50. 2 g. 139 mmol)«-t:'J ^>(200 ml)»jK*, (43.1 g. 

322 mmol) tSfci*^ i ffJ{fc£tai£*t8&@(* t UT33. 0 g (66XW-0 

(5) 15- ^>i;;lt + ->»)l/t:-^7;;-6- **y-2-(3-fJ iSJl)-l. G-i? 
t Ko-1- tTUi^x;U] T-t: hT^xt K'^xf- /UT-t: * - /KO£l£l2#%flJ 
2 tlHttCD^jSfeT^fo/Co BPS. IS (4) ©gfl*Hfc#^ (32.5 g. 97.5 mrnol) 
tXA-'J**-**; (250 ml) Sft+s h'Jif/lT^ (27 ml. 0.19mol)??& 
T, W i-;^7*'J A<7i> K (26 ml. 0. 12 mol) tgfcStf, $*\zKyV 
;UT;U3-;l (15 ml. 0.14 moDfcSlS**, Bttft^&^S&agS t LT30. 8 
g (72*) 

(6) (5- ^>i?;lt*i/*/^-^7;;-6- **7-2-(3- £ 'J iW-l. 6->> 
t Ko-1- b*'J 1 i>x;H 7-tr h7;l/ft K©£i£li#^M2 tl3<I©:£&Tfr 
o/io BP*u IS (5) ©Btt{L£fe) (29.9 g. 68.2 mmol)£THF (250 mDSffi 
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lNtttt (180 ml) tfiSU §A«Hfc£to££t;t8fe@f*£25.4 gftfco 

(7) [5- ^iJiU**-:/***-^* **V-2-(3-f'J ^U)-1.6-^ 
t Ko-1- tf'J a J^iiH g*&©£Ji5tt*fc^{W2 fc|5l«©;frfc"CfT^o fin*.. 
X8 (6) <DB6*J<fc^«U (±BKlt:-Cf»6tlfcttft«*. 25.4 g) £2-/**-2- 
7o/<y-;l (430 ml) Stf* (180 ml) 2-/**-2- ^> ( 

72 ml. 0.68 noDRtf »J h 'J tf/.-*fD1U (74.5 g. 478 mmol) ff 

£T> £&£lt^ h «J C853S *W. 53.0 g. 498 mmol) fc«3U SSEffc£ 
<ft£*fefc*fcLT17.4 g»fc. 
mp 189-190'C 

1 H-NMR (500 MHz. DMSO-d.) 6 13.3 (brs. 1H). 9.06 (s. 1H). 8.74 (dd. J = 
4.9. 1.6 Hz. 1H). 8.70 (d. J - 1.8 Hz. 1H). 8.50 (s. 1H). 7.94 (ra. 1H). 
7.56 (dd. J = 7.9. 4.9 Hz. 1H). 7.45 (d. J = 7. 1 Hz. 2H). 7.40 (t. J = 
7.1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. 1H). 5.20 (s. 2H). 4.57 (s. 2H) 
IR (KBr) 3380. 1720. 1660. 1600. 1510 of 1 
$#0418 

(5- *yi?)l**i/l3J\,#-JlTl J-B- **7-2-(4-fcf'J 'JM'l.S-V t Ko 
-1- fcf'M ^-'H B^HO^fiS 

(1) 4-i/Ty tru^> (23.9 g. 0.230 mol)©^ ^^-^ (200 ml) m&iz-)- 
h'J^A> h + ^KO?;-/^ (5.0 M. 5.0 ml. 25 mmol) £flQx.fc&> 
Sfg-t'7 0$R3«#L/io fit& (1.5 ml. 26 nunol)£ljnx.5E£:£ t f l iJ:L*:&. 

T\ T ; ;7t FTAfb Kfif *7*^-* (38 ml. 0.26 mol)£<JH^ ^ 
ST14*IHItt#Lfco ^V-^fcETTa^U »*ftfcBW«£0.5N*« 
{t-r* M t7A7K&ft (500 ml) Ktin*.. 9 ° o AT-ftiU Lfc, trta5ft£&7k 
W7y*i/'5i,tWU *ETT*HM*U N-(2.2- ^^^^)" 
4-f'j i>yin\,**-*l -;>>££frft&@<*£80.6 gftfco 

(2) x*M-(2.2- i;xh + i/xfAV2-(4- b*'J vW-fcT'J = v>>-60H)- 
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(1) Ogt!)M (±£5t£TI# £ftfcfi£Sctt. 80.6 g) £x*/-/I, (10 
0 ml) iSffi 1 * 3 , ^xf ;i/xt» + ->yf l/>7o*- h (52 ml. 0.26 moDiSCc 

(3) 1-C2. 2- S^x h*i/xf-/tO-2-(4- e»J^^)-f; * i>>-6(lH)- *>-5- 
^/U^>ffie©^fiS<i#%^J3 fcH»©^ft"rtT->fco Xg (2) ©BWffc 
£® (56.7 g. 179 mmol) ££V ^ X220 mDfcifc'K 3-5{k'Jf"5A (57.5 g. 
430 ramol) tgl6$1t, B KHt£12!J£&#»a*S& t LT32. 1 g C545S)?#/c 0 

(4) [5- ^>^lt4 l i'ftW^7;;-6- 7-2-(4- fcf 'J 2>*>-l. 6-i* 
t Ko-i- h*'Ji^x;H y-tr h7^f t K^xf-zUT-fc * -/KD£fi!t{i#%CW 
2 tf5l«l0^feT^f o/c„ Xg (3) ©Bttfl:^ (30.8 g. 92.4 mmol) 
'fcl.4-J>*+lf> (230 ml) «t\ h'Jif A7;> (26 ml. 0. 19 mol)#&7\ 
y7iim*'JAT f ;K (24 ml. 0.11 mol) ££££1^ 3 •oK'O v'/l/T 
H^-Jl (14 ml. 0.14 moDfcSfcStf, 1 1Mtitte>5:m&£& t LT28. 4 g ( 
70X)'f#/c o 

(5) (5- ^>y^tt">*^t-/lT;;-6- **V-2-(4-e'J 5W-1.6-5> 
t Ko-i- f; i S>x;U] T-tr hT^rh K©£j£li##ffl2 fcRH*®2rttTff 
-,fc 0 B|J-£ % Xg (4) ©Bmfc£$ (27.7 g. 63.2 mmol)£THF (250 ml)&ft 
«K iNKHft (180 ml) tllU BWfb*tt££t;*fellK*24.7 glffco 

(6) [5- *>^***i/*;l/jKx;t,T$ y-6- **V-2-(4- f 'J iSJl)-\. 

tKa-i- e«j £ -^x;n tmn$Mmx^^tz 0 su^ % 

II (5) ©BWffc£& (±£ElETI#'onfcfc£J3t14). 24.7 g) £2-/?^-2- 
(400 ml) (170 ml) 2-*f-A'-2- ( 

67 ml. 0.63 noDRCfU >«-**■*• (69.0 g. 442 mmol) # 

£T> SSftlS^ h 'J OA (85X 49.1 g. 461 mmol) tMl, SHft£ 
to£»fttSfii:LT21.7 gf#fc„ 
mp 216-219'C 

'H-NMR (500 MHz. DMSO-d.) 5 13.3 (brs. 1H). 9.09 (s. 1H). 8.76 (d. J = 
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6.0 Hz. 2H). 8.50 (s. 1H). 7.51 (d. J * 6.0 Hz. 2H). 7.45 (d. J - 7. 1 Hz. 
2H). 7.40 (t. J = 7. 1 Hz. 2H). 7.34 (t. J - 7. 1 Hz. 1H). 5.20 (s. 2H). 
4.55 Cs. 2H) 

IR (KBr) 3370. 3260. 1725. 1665. 1595. 1525 cnf ' 
#%C«19 

[5- '<>-;m^^t:-/l'7;Mi- t*V-2-(2-fXi^)-1.6-y t Ko 

-l- try i >>-;H 

2 fcH«©#&TlT->fc. W^W*7x>*^#-h'J* (25.2 g. 0.231 
mol)£x*y-;u (250 ml) ttffc***MU §tt{t£«j£fc&gfB B B 

t LT16.3 g (37 %) '&tz 0 

(2) N-(2.2- f + i/if il)-2-f t7 i >*;b#+t ; ^>0-&fiScli^ 
#J2 fcl6l«<MffeTff-»fc. BP*., II ( 1 ) ©Bfltt^tt) (16.1 g. 84.0 mrao 
l)£x*y-;U (65 ml)»fc«K 7;;7th7AftKi>iWt^-^ ( 
13.5 ml. 92.8 mmol) fcKfcStf, i WtittoZStsm&mW** **30. 4 g# 

(3) x^;H-(2.2- ^ih + i/xf;l)-2-(2- fxi/t) f'J * S>>-6(IH)- 

(2) CDBttffc£ ! & (±efi£-C»*nfcfifli««. 30.4 g) £x*y-;K40 
ml) &tt*f\ ^xf*xh + J/yfU>7o*- h (19 ml. 94 mmol) 
gttffc£&£f^e.SttfcbTi8.i gt#/c 0 

(4) l-(2.2- yxh*i/Xf/l)-2-(2- f-x-vU) f'J * >?>-6(lH)- *>-5- 
*;HJ?>ttO^I«ttMW3 fcW*l©£ircfT-*fc. BP5, IK3) ©ittffc 
£1* (17.7 g. 48.3 mmol)£ tT U j;> (65 ml)£ft4\ (15.5 g. 
116 mmol) fcfifc*-*, Bfi«Jfk^*0?l8afe8 H BtLTl2.2 g (75 50 i#*ic 

(5) 15- K>-;>/t,**S/&AjKxA7 5 y-6- V-2-(2-f-x-JU)-l. 6-i? 
t Kd-i- f'J i T«b h7^fk K^xf-;l f T-t^-;UO'&fiK{i#%0 , J 
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2 bffi&<0?j&T'a itc 0 BP^ IS (4) OEVHtG® (11.7 g. 34.6 mnol) 
£1. 4-i^^ + "9-> (100 ml) ^?ft ( t 5 > > (9.5 ml. 68 mmol)??t£ 

y % i>7xiA*X*'JAT^ K (8.5 ml. 38 mmol)t6l££-tf\ 
;UT;l3-;l/ (4.5 ml. 43 mnol) <k£l££ii\ i A S>;UTAr3-A 

LT13.9 g (83 %) &tz 0 

(6) (5- '<yi!)\,**yi]l\'X-)l'7 i J-%- **V-2-(2-f-x— /U)-l.6-^ 
t Ko-l- tTU i ^-;H T-t hT;Urt Kti>6ttl*#4fll2 fcEH*©;&8rCfT 
ofc. BP*», IS (5) ©ittffc^tt (K>y^7^3-Ai:(Ofi^tt, 13.7 g. 
28.3 mmol)£THF (100 nl)»««f», INES* (75 nDiftil, BWffc^tt**tr 

(7) [5- ^>y^t+^*^'t:i;l7;;-6- V-2-(2-f-x-;l)-l. 6-^ 

IS (6) ©g^fk^tt (±MlS-C»'3ftfcfl4J*tt. 11.8 g) £2->t^U-2- 
yovsV-;U (175 ml) Stf* (75 ml)©ig£»«*, 2-/^^-2- 7"f>(30 
ml. 0.28 mol) &CJ"J >KI7X*^ h U ^ /.I7KM (32.2 g. 206 mmol) 
T, Sttfcft-f-M^A (80% 22.4 g. 198 mmol) irffiSU Mffc-frlSl 

mp 151-152'C 

'H-NMR (500 MHz. DMSO-d.) <5 13.44 (brs. 1H). 9.00 (s, 1H). 8.44 (s. IH), 
7.85 (dd. J • 5.1. 1.0 Hz. IH). 7.45-7.41 (m. 3H). 7.39 (t. J = 7. 1 Hz. 
2H). 7.34 (t. J = 7. 1 Hz. IH). 7.20 (dd. J = 5. 1. 3.8 Hz. IH). 5.19 (s. 
2H). 4.86 (s. 2H) 

IR (KBr) 3600-2200. 1730. 1650. 1600. 1530. 1500 cm 

i 

2-(5- '<>^At*->*^t:-/l7;y-6- **7-2- 7xx;U-1.6- Ko 
-1- f'J i^/l-H-d- MJ7^to-2- t+77"ot^) T 

M9 I K©£fi£ 

S 8 
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Ko-l- tf'J i #8* (#%flW2 oSif^t. 8.57 g. 22.6 mmoD&tf 

3-T i I. 1- h 'J 7;l/*o-4- y -fr (#^0*11 o&mit 

5.91 8. 27.0 mmol)0DMF (75 ml) fcffiKWSClOEKE (5.20 g. 27.2 rn 
moD&C/HOBT (6.10 g. 45.1 mmol)£Jjtlx., SSTWIMtt L/- 0 JSfciftSrO. 
5 N (500 ml) KflD^U Atjlllffll/:, !AUiJ££&?Qlfc6l*5&:r- h 

«iai«[^»tetTf#^ny'c^^i/'J 7>y;W7J7A^nv 7 >f - (83. 17 
7oo7twUA-BiEiSx^/iO KJ:9#*tfiii2U 2-(5- ^ 7-7/1/ ft /U*- 
/IT i y-6- **7~2- 7i-il-l,6- 7fc Ko-l- fj > 7/U)-N-(l- 7 7 
/U-3. 3. 3- h'J7^tn-2- t Ko * i/^o e/U) T-b*i K^fcfegfiFB i LT 
11.4 g (87K)f#/c 0 
mp 198-202'C 

■H-NMR (500MHz. DUS0-d« ) 5 8.85 (s. 1H). 8.43 (s. 1H), 8.32 (d. J = 8. 
9 Hz. 1H). 7.08-7.54 (ra. 15H). 6.70 (d. J = 7. 1 Hz. IH). 5.19 (s. 2H). 
4.41 (d. J = 16.3 Hz. 1H). 4.25 (d. J * 16.3 Hz. 1H). 4.07 (m. 1H). 3.90 
(ra. 1H). 2.92 (dd. J = 14.1. 2. 6 Hz. 1H). 2.75 (dd. J = 14.1. 10.4 Hz. 1 
H) 

IR (KBr) 3430. 3370. 3260. 3080. 1705. 1660. 1600. 1520 cm-' 
(2) -tlfit Ka> 2/ fCftfll (2.00 g. 3.44 irnnol)®^ * f-/UX/U**7 K (DM 
SO) (15 ml) atfMUX7 (15 mOfcfcr:, (6.60 g. 34.4 tnmol) 

SC?^?aaftSI (l.l ml. 13 tnmol)£lHl*, ^?ST2.5 *$!3ltiLWLtz 0 
£1 N EffiE (150 ml) CflD*., KKx^fljiK Iti. tt«ifl[*ISW«ll**^ h 
V * U * jgfta «Sl0 ^lgTKTtt^ L Sfc, M*tttt v r * -7 A 1/ fc. 
teffiftfcSif&LT^n/rgUt^'J if J f}ltivl*ta'? 17??^- C83:17 

29 g (65%Wc 0 on */!,/.- ^s+-»f> Cl:l)fr£?¥lfrAU 

5 9 
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gj B " B £858 mgfttio 
mp 186-188'C 

'H-NMR (500MHz. DMSO-d. +D 2 0) 6 8.40 (s. 1H). 7.50 (t. J • 7.3 Hz. 1H). 
7.44 (d. J = 7. 1 Hz. 2H). 7.30-7.42 (m. 7 H). 7.10-7.22 (id. 5H). 5.18 (s. 
2H). 4.21-4.43 On. 3H). 3.12 (dd. J ■ 14.1. 2.1 Hz. 1H). 2.60 (dd. J = 1 
4.1. 11.4 Hz. 1H) 

IR (KBr) 3280. 1725. 1650. 1600. 1515 cm-' 
MS (CI. positive) m/z 579 (MH * ) 

mmm 2 

2-(5- TU-%- **7-2- 7 x-^-l. 6- ytKa-1- f 'J « >W-N-(1- * 

HJfeffll OSe<k^^!) (734 rag. 1.27 mraoDox* J -h (20 ml)&CHHF (2 
0 ml) &£8i£i:i N &m (0.2 mi) 2*£BH»T103I5 
titm (270 rag) fcflO*, *$£BtvT££T6 i»H!I*Lfc. /<7^/.«** 

vW7u-7 -(91:9 ?ao+,;Li- y*y-;U) K i U 

£Sfb£fe)£$2l£JtB B 9 fc LT466 mg (835K)l#/i 0 ^OtO^Jnot./^- ^ 

(3:l)*^ffttflU &fe£e B B £343 mgf#/c 0 
mp 208-21 TC 

'H-NMR (500MHz. DMSO-d. +D, 0) 6 7.45 (t. J = 7.3 Hz. 1H). 7.09-7.35 ( 
m. 10H). 4.18-4.36 (m. 3H). 3.12 (dd. J - 14.1. 2.2 Hz. 1H). 2.61 (dd. J 
= 14. 1. 11.5 Hz. 1H) 

IR (KBr) 3420. 3260. 3050. 1645. 1610. 1540. 1515 cm" 
MS (CI. positive) m/z 445 (MH * ) 

mmm 3 

2 -(5- *<.yi?)\,it*isi3)\,*->l7 I ;-2-(4-7;i/3j-a7xx;U)-6-**7-1.6- 
•^bKo-l- fcf'J ; ^;H-N-(1- ^>^VU-3.3.3- M 7^*o-2- **77*o 

6 0 
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(|) 2-[5- ^<>i;;lt*i/A;bt^;l/T;y-2-(4-7;ltD7i-Jl/)-6-t + 
7-1.6- i^tFo-l- 'J $ i?Jl)-H-(\- ^>^^-3.3.3- h'J7^tn-2- t 

(5- ^>s;;U**i/*A#iAT I / -2-(4-7 At o 7 x iA)-»-t + V-l. 6- 
s>t Ka-i- f'J i KB (##W3 ©SHffc£tt. <>^;UT;U3-A 

t<om&fa. 1.90 g. 4. 48 mmol)£DMF (15 ml) *K 3-7-; -1.1.1- 
to-4- 7x-^-2- 19 J (#%0>jl 1.00 g. 4.56 mmol), 

WSCl©£6*£ (1.03 g. 5.37 nunoD&tfHOBT (1.21 g. 8.95 mmoOfcffiSU § 
'fl«l<fc*tt**fc.»fl t LT2. 49 g (93X)»'fco 
rap 242-245*C 

1 H-NMR (500MHz. DMSO-d. ) 6 8.86 (s. IH). 8.41 (s. 1H). 8.33 (d. J = 8. 
6 Hz. 1H). 7.42-7.46 (m. 4H). 7.39 (t. J = 7.6 Hz. 2H). 7.34 (t. J = 7. 2 
Hz. 1H). 7.16-7.24 (in. 5H). 7.10 (d. J - 8.0 Hz. 2H). 6.71 (d. J - 6.7 H 
z. 1H). 5.18 (s. 2H). 4.43 (d. J = 16.6 Hz. 1H). 4.22 (d. J = 16.6 Hz. 1 
H). 4.07 (m. 1H). 3.90 (m. 1H). 2.92 (dd. J = 14.2. 2.8 Hz. IH). 2.72 (d 
d. J - 14.2. 10.4 Hz. IH) 

1R (KBr) 3410. 3250. 1705. 1660. 1600. 1525 cm" 
(2) ±f£b Va*i/<titfa (2.08 g. 3.48 tnmol)£DMS0 (15 mORtf HUx> 
(15 ml)©S**tt«t»TWSCI©*»* (6.67 g. 34.8 mmoDRtf S> ? aoftR ( 

1.1 ml. 13 noD&ttSU mS<t4®Zm&m&bLTl.26 g C61X)»fc 0 

mp 103-107'C 

•H-NMR (500MHz. DMS0-d, +D 2 0) <5 8.39 (s. IH). 7.32-7.46 (m. 7H). 7.08 
-7.21 (m. 7H). 5.18 (s. 2H). 4.20-4.45 (m. 3H). 3.11 (dd. J = 14.1. 2.2 
Hz. IH). 2.59 (dd. J » 14.1. 11.5 Hz. IH) 
IR (KBr) 3370. 1730. 1640. 1600. 1520 cm" 
MS (CI. positive) m/z 597 (MH * ) 

6 l 
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2-(5- T i ;-2-(4-7^tn7 *-/U)-6-*+V-1.6- ^tFo-1- t'U 1 
N-(l- ^>7;U-3.3.3- M7JU*o-2- t*'j7at'Jl) 7 * 9 i b*<D&f& 

mmm2 tmmoy5&-cii®.Ltz<, ep*>, nmm ©£s<b£& (705 mg. 1. 

18 mjnol)©x^y->»U (20 ml), THF (20 ml) N gift (0.2 ml) &£»8E 
<K 10% ><7i>*l>Km (250 mg) ffST, *3*SHSiTTK£$i*\ £IBffc£ 
t LT217 mg (40X)»fc. 

mp 133-135'C 

'H-NMR (500MHz. DMSO-d, +D» 0) 8 7.30 (dd. J s 8.7. 5.5 Hz. 2H). 7.28 
(s. 1H). 7.13-7.22 (m. 5H). 7.09 (t. J = 8.8 Hz. 2H). 4.35 (d. J - 16.4 
Hz. 1H). 4.20-4.28 (m. 2H). 3.11 (dd. J = 14.1. 2.4 Hz. 1H). 2.60 (dd. J 
= 14.1. 11.5 Hz. 1H) 

IR (KBr) 3420. 3270. 1645. 1615. 1545. 1500 cm" 1 
MS (CI. positive) m/z 463 (MH * ) 

lifts 

2-[5- O iffrt*i/i3tl>*-bT i J -6- 7-2-(p- h 'J ilO-l. S- : J t F'o 
-1- f'J ii?;H-N-(l- '0 7X/-3.3.3- h'J 7;l/*o-2- t+V^oW) T 

(I) 2-[5- ^>^^t+^A^^-/l7i;-6- ^"^r V-2-Cp- h V ^U)-l. 
k Kn-l- f'J S 5JJH-N.-C1- ^>S?iU-3.3.3- HJ 7;U*o-2- t Ko*i/7 

r** = KcD^itmi tra»©^ttw->fi 0 ens, is- 

;t,**->#;u*-;U7 * y-6- **v-2-(p- h 'J ;u>-i. 6-^ t Ko-i- e>j*s* 
ftB (##ffl4 ©&g<fc£ft. 3.00 g. 7.63 mmol)£DMF (25 ml) 3- 

T* y-i.i.i- h; 7^*0-4- 7i-/u-2- 7*y-;u (#^0>Ji ©ss{t£ 

tt. 1.76 g. 8.03 nimol), WSCI<Z>igK£ (1.76 g. 9.18 mmol)&tfHOBT (2.06 g. 
15.2 mmoDir&gU Btt<fc£tt£fcft*Sfii: LT4.23 g (93X)»fc. 
mp 232-234'C 

6 2 
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1 H-NMR (500MHz. DMSO-d. ) 6 8. 82 (s. 1H). 8.41 (s. 1H). 8.33 (d. J = 8. 
6 Hz. 1H). 7.44 (d. J = 7.2 Hz. 2H). 7.39 (t. J = 7.2 Hz. 2H). 7.33 (t. 
J = 7.2 Hz. 1H). 7.26 (d. J - 8. 1 Hz. 2H). 7.17-7.24 (m. 5H). 7.11 (dd. 
J = 7.7. 2.2 Hz. 2H). 6.71 (d. J - 6. 8 Hz. 1H). 5.18 (s. 2H). 4.43 (d. J 
= 16.4 Hz. 1H). 4.23 (d. J = 16.4 Hz. 1H). 4.09 (id. 1H). 3.91 (m. 1H). 
2.93 (dd. J = 14.2. 2.8 Hz. 1H). 2.75 (dd. J = 14.2. 10.4 Hz. 1H). 2.37 
(s. 3H) 

IR (KBr) 3370. 3260. 1705. 1660. 1600. 1525. 1500 cm-' 
(2) ±f£b Ko*S/ft*tt (3.00 g. 5.05 mmol)£DMSO (25 ml)£tf h/bx> 
(25 ml) ig-£»fc+T'WSCI©£S*E (9.67 g. 50.4 mo\)RV s J >7 o aftft (1. 
6 ml. 19 raraoDfctoaU 3S(fc£tt£fcfe£ 8 B B i LT2.34 g (78X)?#/c. 
mp 173-175'C 

'H-NMR (500MHz. DMSO-d. +D 2 0) S 8.38 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J » 7. 1 Hz. 2H). 7.34 (t. J = 7. 1 H2. 1H). 7.13-7.22 (m. 9H). 
5.18 (s. 2H). 4.40 (d. J = 16.4 Hz. 1H). 4.22-4.33 (m. 2H). 3.13 (dd. J 
= 14.2. 2.2 Hz. 1H). 2.60 (dd. J = 14.2. 11.4 Hz. 1H). 2.38 (s. 3H) 
IR (KBr) 3300. 1725. 1655. 1605. 1520. 1500 cnf 1 
MS (CI. positive) m/z 593 (MH * ) 

nmms 

2-[5- rsy-6- **v-2-(p-h yno-i.e-sJt Ka-i- try ii>;t/]-N-(i- * 

>i>;l-3.3.3- h'J7^to-2- t+V/oW) T*9i KO^fiSc 

om®it&® (500 mg. 0.844 mmol) (D*9 J-)V (20 mD&tf^gt 

(1.0 Bi)fi^ig«Etia*»ffl«Tiox (199 mg) stm*, SfiT 

;l,*7A;o7 hr-57^-(95:5 Jaot.^A- *9J-i\,) IC* 00*11*81 
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U »Bfl:*tt£fcfettftfc LT235 nig (6lX)»fc 0 *©io^^ot.Ufr 
£?«SliU »£i|£b h b£152 tagmzo 
mp 200-203*C 

'H-NMR (500MHz. DMSO-d. +D, 0) 6 7.31 (s. IH). 7.09-7.22 On. 9H). 4.36 
(d. J ■ 16.3 Hz. 1H). 4.20-4.28 Cm. 2H). 3.13 (dd. J = 14.2. 2.4 Hz. 1H). 
2.62 (dd. J = 14.2. 11.4 Hz. 1H). 2.36 (s. 3H) 
IR (KBr) 3410. 3290. 1640. 1620. 1550 en" 
MS (CI. positive) m/z 459 (MH * ) 

2-15- ^>y;^+i/*;^:i;l,7;;-6- V-2-(m- h y 6-^ t h'o 
-1- fcf'J ;^;l]-N-(l- ^O-^/U-3.3.3- M7;U*o-2- t+'^ofA) T 

(1) 2-[5- ^>^;^*>^;U^-;UT^y-6- v-2-(m- h U 6-^ 
h Fo-|- f'J ;y;H-N-(l- ^>^-3.3.3- h'J7;ito-2- tKo + ^ 
of/l,) 7**5 K®*tt<2ftl|fll tl^«O^T'ffo^ 0 BPS, [5- 
vt^+^/Utf^/UT = y-6- ttv-2-(rh'i/l/)-i.6-^bKD-i- e«J 

St» (£^0*J5 ©£8<fc£&. 3.00 g. 7.63 mmol)£DMF (25 ml) «f\ 3- 
M7^*u-4- 7x-;l/-2- (£%fl»|i OSIifb^ 

1.76 g. 8.03 mmol), WSC10«»E (1.76 g. 9.18 mmoD&tfHOBT (2.06 g. 
15.2 mmoOi&SU t LT4.54 g (100S) f#A: 0 

mp 235-237'C 

'H-NMR (500MHz. DMSO-d, ) 5 8.84 (s. 1H). 8.42 (s. IH). 8.37 (d. J = 8. 
5 Hz. IH). 7.44 (d. J = 7.2 Hz. 2H). 7.39 (t. J = 7.2 Hz. 2H). 7.32-7.36 
On. 2H). 7.24-7.28 (m. 2H). 7.14-7.23 (m. 4H). 7.11 (d. J = 6.4 Hz. 2H). 
6.74 (s. IH). 5.19 (s. 2H). 4.40 (d. J = 16.4 Hz. IH). 4.30 (d. J = 16.4 
Hz. IH). 4.04 (m. IH). 3.90 (m. IH). 2.91 (dd. J = 14.2. 2.9 Hz. IH). 2. 
77 (dd. J = 14.2. 10.1 Hz. IH). 2.30 (s. 3H) 

6 4 
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IR (KBr) 3450. 3360. 3280. 3090. 2950. 1705. 1660. 1600. 1555. 1520 cm-' 
(2) ±Et Fo*Wfc£& (3.00 g. 5.05 mmo))£DMS0 (25 inD&O' h ;Ux > 
(25 ml) K£igft*T'WSCl<Di&BtiS (9.67 g. 50.4 moDRO { J >7 □ oftgf (l. 
6 ml. 19 nwiol)fc*LSU *«ffcfctt*l*felifl b LT2.24 g (75X)?#/; 0 
mp 128-132'C 

'H-NMR (500MH2. DMSO-d. +D«0) 6 8.39 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J = 7. 1 Hz. 2H). 7.31-7.37 (m. 2 H). 7.23 (t. J = 7. 6 Hz. 1H). 
7.13-7.21 (m. 6H). 7.08 (d. J = 7. 6 Hz. 1H). 5.19 (s. 2H). 4.40 (d. J = 
16.2 Hz. 1H). 4.33 (d. J = 16.2 Hz. 1H). 4.20 (dd. J = 11.2. 2.2 Hz. 1H). 
3.11 (dd. J « 14.2. 2.2 Hz. 1H). 2.60 (dd. J = 14.2. 11.2 Hz. 1H). 2.30 
(s. 3H) 

IR (KBr) 3300. 2960. 1690. 1660. 1615. 1515 cnf ' 
MS (CI. positive) m/z 593 (MH ♦ ) 

nmrns 

2-[5- 7; y-6- *+7-2-(n-M*)-1.6-5>k Ko-1- tr>; ^ S>;H-N-(1- * 

nm\2 tm&oxm'cit&btz. bp*>> nmmi osa^tt (1.28 g. 2. 

16 mmol)©x*y-;U (20 ml), THF (20 ml) &CH N £S* (0.4 ml) 

1055 /<r^^l (460 mg) #fc7\ Tk^gfflSTT-ScS*-^ £®fb£ 
&£&&£.&ifltLT330 mg (38)»fc. 
mp 177-1 81*C 

1 H-NMR (500MHz. DMS0-d, +D 8 0) 6 7.34 (s. 1H). 7.30 (d. J - 7.7 Hz. 1H). 
7.22 (t. J = 7.7 Hz. 1H). 7.10-7.21 Cm. 6H). 7.02 (d. J = 7.7 Hz. 1H). 
4.39 (d. J = 16.2 Hz. 1H). 4.31 (d. J = 16.2 Hz. 1H). 4.21 ((dd. J = 11. 
3. 2.3 Hz. 1H). 3.12 (dd. J = 14.1. 2.3 Hz. 1H). 2.61 (dd. J = 14.1. 11. 
3 Hz. 1H). 2.29 (s. 3H) 

IR (KBr) 3410. 3360. 1650. 1615. 1540. 1520 cm" 1 

6 s 
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MS (CI. positive) m/z 459 (MH * ) 

2-15- OiSj\,t*i/i3Jltf-)lT I ;-2-{4-74.tD7xr^)-6-t*V-|,6- 
S>fcKo-i- f'J * ^-;H-N-(l(S)-^>^;U-3.3- -77/U*o-2- **y-3-[ 

(1) 2-[5- oym->*/it:i/i7j;-2-u-7^tD7i-;iH-t+ 
7-1.6- Jt Kd-i- f'J < >>-;H-N-[l(S)-'<>^;U-3.3- -7 7 o -2(10- 
tKo + ->-3-(N- COyvlO *;t,/<^;H T'ofi] T-tpi Ko^tiH 

1 tfsJ^O^feTffo/wo EP^> [5- ^>^^tti/*;^^7; y -2-( 
4-7;l/*o7x^/U)-6-**y-1.6- -7t Ko-1- f'J = (###J 
3©SS{k-&«5. 'OyATAa-AtOfiitt. 380 mg. 0. 897 mmol) Z : J>J 
any *>(30 ml) N-[4(S)-T * y-2.2- i>7 Jit d-3(R)- t Ko*> 

-5- 7xiM>^;>f^] ^-^7;> (#%0>!6©gBfb£f& : 300 mg. 
0.897 mmoO , HOBT (242 mg. 1.79mmol) &tfWSCl0&S£ (206 mg. 1.08 mmo 
DtffliU Sto<t&to£m&&&b LT590 mg (92 %) fttz a 
mp 223-224*C 

'H-NMR (200MHz. DMS0-d« ) 5 9. 01 (m. 1H). 8.83 (s. 1H). 8.44 (s. 1H). 

8.17 (d. J » 8.9 Hz. 1H). 7.55-7.17 (m. 19H). 6.40 (d. J = 7. 1 Hz. 1H). 

5.18 (s. 2H). 4.50-3.80 (m. 6H). 2.82-2.49 (m. 2H) 

1R (KBr) 3400. 3280. 1720. 1650. 1605. 1525. 1500 era" 

(2) ±i£t Ka (390 mg, 0.550 mmol)£DMS0(3 roD&tf Mlx>(3 
ml) ©iS£fg?fc*T'WSCl©ig»t& (1.09 g. 5.69 mmoDSC/v 5 ? a oftS (0.17 
6 ml. 2.13 nwDtfiiU Sffi{fc£fo£&&[a(*£: LT262 mg (67SS)#fc 0 

mp 185-186'C 

' H-NMR (200MHz. DMSO-d, +D,0) 5 8.43 (s. 1H). 7. 47-7.12 (m. 19 H). 5.18 
(s. 2H). 4.52-4.24 On. 6H). 3.14 (dd. J * 14.3. 3.9 Hz. 1H). 2.59 (dd. J 
= 14.3. 9.7 Hz. 1H) 
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IR (KBr) 3370. 1730. 1640. 1600. 1520 cur' 
MS (CI. positive) m/z 712 (MH * ) 

nt&m 1 0 

2-[5- 7 i ;-2-(4-7;l/tD7 x-;U)-6-^-+7-l. 6- ytKo-1- t'')l-J- 
^]-N-[l(S)-^>>'^-3.3- i?7)l*a-2- **7-3-(N- (fsi?Jl) ti 

fS$fcffl9 <Dmm<t&® (150 mg. 0.210 mmol) OTHF (5 ml) SC/^^y- 
;K3 rol)©ig££ifcK. S^£ffl&Tl0*>'<7-;^^5ft(6O mg) &tfffit(0.3 
ml) £fJ0;U 48B*IHtt#Ufc 0 ««^%«TMf*TH-FT*»Lyi. 
LT?# «b ft i"J *7 , A*7i^o7 h?*77-< -(90:10? o - 
>*y-;U) , ££KiBS!fimC (90:10? aa*ni>- (i«k*3»« 
ttSU *Hffc^tt***ft@*tLT20.0 mg C16X) »fc 0 
mp 90-9 PC 

1 H-NMR (200MHz. CDCU ) 6 7.47 (s. IH). 7.38-6.96 (m. 14H). 5.24 (m. 1H). 
4.57-4.22 (m. 4H). 3.50-3.23 On. 1H). 3.00-2.77 (m. 1H). 1.59 (brs. 2H) 
IR (KBr) 3300. 3050. 2920. 1750. 1650. 1605. 1540. 1510 cm" 1 
MS (CI. positive) m/z 578 (MH * ) 

nmmi i 

2-(3- *<> : J 11**^*1 i y-5- Oi?;U-2- :i-*7-1.2- : J t Ka 

-1- tf'J ^;U)-N-(1- *y : J Jl-l.l.Z- H'J7;i/tD-2- t*V7nt*A) 7-fc 

(1) 2-(3- Oif)\,**i/t>)\,$z.)l7i J-S- **'J-\.2~ 'J 

k Ko-1- tf'J i>;U)-N-U- ^>*^^-3.3.3- h "J 7 /l * o -2- t Ka^^^o 

t*;u) T-t^i vo^mtmrnm i tmmoyj^-cn^tzo bp*., 2-(3- *c>y 

;^+i/*/^'-^7;y-5- ^>S>*-2- **7-1.2- WJJl) 

(##0>J7 OSHffc'&ttl. 380 mg. 0.968 mmol) £DMF (10 ml) <K 3-T i 
y -1.1.1- h U 7)l*a-l- 7x-Jl>-2- 19 J-i\> (##011 ©£g{t£$l. 
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249 mg. 1.14 mraol), WSCl©£ffiM£ (277 rag. 1.45 nunoDSC/HOBT (158 rag. 1. 
17 mmoDtfcSU § 6tl <b £&®<* t LT428 rag (74S)i#fc„ 
'H-NMR (200MHz. DMSO-d. ) d 8.38 (d. J = 8.5 Hz. 1H). 8.29 (s. 1H). 7.6 
8 (d. J = 2.1 Hz. 1H). 7.45-7.08 (m. 15H). 7.00 (d. J = 2.0 Hz. 1H). 6.7 
0 (d. J = 4.8 Hz. IH). 5.12 (s. 2H). 4.56. 4.39 (AB-q. J = 15.7 Hz. 2H). 
4.11 (m. 1H). 3.98 (m. IH). 3.66 (s. 2H). 2.97 (m. 1H). 2.76 (dd. J = 14. 
0. 10. 3 Hz. IH) 

IR (KBr) 3300. 1720. 1650. 1590. 1510 cm* > 

(2) ±l£t Ko*2/fl:6tt (407 rag. 0.686 ramol) £DMS0 (5.2 ml) RZfhJl, 
x> (10 ml)ig£&ft*-CWSCl©lgSfctg (1.31 g. 6. 83 mmoD&tf i> >7 a aft& 
(0.23 ml. 2.8 ramol) iffiSU $fiffc£ft£fcfe@fti: LT118 mg (29X)f#/c 0 
rap 127-130'C 

'H-NMR (500MHz. DMS0-d« +Dj 0) <5 7.65 (d. J - 2.0 Hz. IH). 7.41-7.08 ( 

m. 15H). 6.75 (d. J = 2. 1 Hz. IH). 5.12 (s. 2H). 4.59. 4.38 (AB-q. J = 1 

5.7 Hz. 2H). 4.26 (m. IH). 3.63 (s. 2H). 3.11 (dd. J = 13.8. 2.5 Hz. IH). 

2.65 (dd. J = 13.7. 11.5 Hz. IH) 

IR (KBr) 3300. 1720. 1655. 1595. 1510 cm"' 

MS (CI. positive) m/z 592 (MH * ) 

mmm 1 2 

2-(3- T US- O i>)l-2- *+7-1.2- i>t Ko-1- e 'J >»^)-N-(l- "<> 
-^;l/-3.3.3- h'J7^to-2- t+V^otf*) T-tr^i K©£fifc 

mmm2 fcisi»eD2rftT*«Lfc. bps, nmm\wmm<t&maz.6 mg. 0. 

l33mmol)CD1.4-^**-!J-> (2 ml) &tfl N (0.4 ml) 10% '< 

7^AKf (22.9 Bg)#ftT,'7k**BftTTRl&**, £®fk£&£&m£ 
@f*fcLT39.0 mg (64*) 
mp 77-8 1*C 

•H-NMR (500MHz. DMSO-d. +D, 0) 5 7.35-7.07 (m. 12H). 4.52. 4.27 (AB-q. 
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J = 15.4 Hz. 2H). 4.31-4.21 (m. 1H). 3.50 (s. 2H). 3.11 (dd. J = 13.8. 
2.5 Hz. 1H). 2.64 (dd. J = 13.8. 11.6 Hz. 1H) 
[R (KBr) 3250. 1650. 1580. 1530. cm" 1 
MS (CI. positive) m/z 458 (MH * ) 

nttm 1 3 

2-(3- ^>-;/bt+'>*;lt:^7; J -2- **V-6- 7 x-=wl/-l.2- i^k Kd 
-1- bf'J iWHKl- 0^^-3.3.3- M7;l/*o-2- t+vyat'^) T-fe 

(1) 3-O^At**>*^t:-;t,T;;-6- 7i-;lk'ij K-2- (M0J 
9 CDMft£fl3. 3.20 g. 10.0 nunoDCDDMF (90 ml) HirSJfrKTksfcfl:-*- h M 7 A 
(60*ifc&. 462 mg. 11.6 mmoO^-Jjn^t. g£T20#{yi«t# t/; 0 *wKN-[l- * 
>^;t,-2-(tert- rf-^^yf-^i/';^) **->-3.3.3- h 'J 7 o tT;u] 
2-3-KT-tr^i K (##0>J8 ©Sgffc£«!). 5.77 g. 11.5 mmol)^Jn^> 
T13B$R8fS#L/c 8 5£j£<::2 N i§» (100 ml) Zmx.t~'&. *©z&£&£2 N 

(200 mi) i-trax.. itfitx^/uTimaiL/co «&aj«c^7Ksc/iafo^iS7K-cdfe 

0$MtfitSU 2-(3- ^>^**;/27;i/*-;UT ~ y-2- **y-6- 7j.-;u 
-1.2- 'JtVo-l- e»; -7;U)-N-[1- ^O-^/l'^-dert- 7f-^^y ^^-^ 'j ^U) 
**^-3.3.3- h U 7Wo7'd k*;H T-t* ' K£fc£©T*/U7 r*i: tT 
2.49 g (36S)?#*o 

'H-NMR (500MHz. DMS0-d e ) 6 8. 42 (s. 1H). 8.18 (d. J - 7. 4 Hz. 1H). 7.8 
8 (d. J = 7.6 Hz. 1H). 7.43-7.48 (m. 3H). 7.32-7.41 On. 5H). 7.30 (d. J 
= 7.1 Hz. 2H). 7.25 (t. J = 6.8 Hz. 2H). 7.21 (t. J = 6.8 Hz. 1H). 7.13 
(d. J = 6.S Hz. 2H). 6.18 (d. J = 7. 6 Hz. 1H). 5.19 (s. 2H). 4.38 (d. J 
= 16.3 Hz. 1H). 4.32 (d. J = 16.3 Hz. 1H). 4.22 (m. 1H). 4.08 (m. 1H). 
2.92 (dd. J = 14.9. 2.4 Hz. 1H). 2.70 (dd. J = 14.9. 11.2 Hz. 1H). 0.90 

6 9 



WO 96/33974 



PCT/JP96/01171 



(s. 9H). 0.07 (s. 6H) 

IR (KBr) 3400. 2920. 1720. 1670. 1640. 1600. 1510 cm*' 

(2) IS ( 1 ) ©gfl9fb£1iJ (2.00 g. 2.88 mraoDOTHF (15 ml) «fh 
v-fl-JlT >*-^J~7)[>* 'J K©THF (1.0M. 3.5 ml. 3.5mmol) Z1jQx. s 
ggT5 B*lffl«t#L*o (100 ml) KflD*.. ftttxf- Lfc, 

tfrLfco f#<3ttfcj£at£i''J?>Y/U275A?ov - (98:2? o d*;!, 

a- t9J-b) «r«k*)^tt«»U 2-(3- <>^;u^ + ->*;u.tC-;bT • y-2- 
**7-6- 7iz;H.2- ^tKo-l- f'J i>;l)-N-[l- ^>>>;U-3. 3.3- MJ 
?;U*o-2- hKo + ^yof^] 7-b*S K£fcEllftt LT1.30 g (78*)f# 

'H-NMR (500MHz. DMSO-d, ) S 8. 43 (s. 1H). 8.22 (d. J = 8. 6 Hz. 1H). 7.8 
8 (d. J = 7. 6 Hz. 1H). 7.43-7.48 (m. 3H). 7.32-7.42 (m. 5H). 7.29 (d. J 
= 7.1 Hz. 2H). 7.17-7.23 (m. 3H). 7.11 (dd. J = 7.3. 1.8 Hz. 2H). 6.67 ( 
d. J = 7.0 Hz. 1H). 6. 17 (d. J = 7.6 Hz. IH). 5.19 (s. 2H). 4.38 (d. J = 
16.2 Hz. 1H). 4.20 (d. J - 16.2 Hz. IH). 4.06 (m. 1H). 3.91 On. IH). 2.9 

0 (dd. J = 14.2. 2.9 Hz. IH). 2.76 (dd. J = 14.2. 10.5 Hz. IH) 
IR (KBr) 3350. 3270. 1720. 1660. 1640. 1590. 1555. 1515 cm" 

(3) iEt Ku*i/{fc£«D (1.20 g. 2.07 mmol)£DMS0 (10 rol)£tf h;ix> 
(10 ml) ig££itt*TWSClCDigKffi (3.97 g. 20.7 mmol)&tf V ? a aft& (0. 
65 ml. 7.9 miDOl)i:mSU & 8fb£fo£fcfefcfl t LT290 mg (2i%Mt~o 

mp 178-181'C 

1 H-NMR (500MHz. DMS0-d« +D 4 0) 6 7.89 (d. J = 7.7 Hz. IH). 7.47 (t. J = 
7.5 Hz. IH). 7.33-7.45 (m. 7H). 7.13-7.23 (m. 7H). 6.19 (d. J = 7.7 Hz. 
IH). 5.20 (s. 2H). 4.32 (s. 2H). 4.23 (dd. J ■ 11.5. 2.3 Hz. IH). 3.11 ( 
dd. J = 14.1. 2.3 Hz. IH). 2.60 (dd. J = 14.1. 11. 5 Hz. IH) 

IR (KBr) 3380. 3270. 1720. 1665. 1640. 1600. 1515 cnf 1 
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MS (CI. positive) m/z 578 (MH * ) 

nt&m 1 4 

2-(3- TiJ-2- -t*'J-S- 7x^^-1.2- ^kKn-|- f U >>;U)-N-(1- 
•^^-3.3.3- h 'J 7 ;U * a -2- t+vyotA) T-t*; K©£g£ 

3lfc0iJ2 t^^O^ftT^fiStt/io IP*k flififfll3©Mrb£fo(79.5 rag. 0. 
138mmol)£x*y -/I, (5 ml) 10% '<7>>^Alfc* (20 nig)ffST, zk 

*3fflmTT'£l£Sii\ ggft£e&£j£»fe<SfifcLT40 mg (65%) »fc„ 
mp 197-200*C 

1 H-NMR (500MHz. DMSO-d, +D, 0 +TFA-d« ) 6 7.64 (d. J = 7.5 Hz. 1H). 7.5 
3 (t. J = 7.5 H2. IH). 7.40 (t. J = 7. 5 Hz. 2H). 7.17-7.27 (m. 7H). 6.25 
(d. J = 7.5 Hz. 1H). 4.39 (AB-q. J = 16.7 Hz. 2H).4.27 (in. 1H). 3.17 (dd. 
J = 13.9. 2.5 Hz. 1H). 2.64 (dd. J • 13.9. 11.5 Hz. 1H) 
IR (KBr) 3300. 1655. 1625. 1585. 1510 cm" 1 
MS (CI. positive) m/z 444 (MH * ) 

mm\ i 5 

2-(3- <yi?)l** ; sii)l#-)\,T I J-2- **V-5- 7x~;l/-1.2- Ka 
-1- ^'JCW-N-O- ^>^;l/-3.3.3- h'J7ilto-2- t + V^ok'W T-fr 
9 I KO^Blc 

(1) 2-(3- <yiS)\,**>1Jfr#-J\,T I y-5- 3-K-2- ++V-1.2- SJfc 
Ko-i- f»J -W-N-ll- ^<>^;l/-2-(tert- 7f ili^^f 'J ;U) **->-3. 
3. 3- h 'J "7;U^"a"^o tT/U] T-tr** K©^tiHlfi<Wl3i:|5l«O^T'fto /i 0 
BP^> ^'/^^tti/*^^?;;^- 3-Kf'J K-2- (#«<W7 
©*|8Hfc£&. 7.40 g. 20.0 mmol)£DMF (170 ml)*, ftffcffc* h l ) 0 1+ (60% 
tete. 924 mg. 23.1 nnnol)£M3U £*KN-[1- ^;i/-2-(tert- 
/?Jli/') Jl) **->-3.3.3- h 'J 7^*0^0 £K)-2-3- KT-tr* $ K (# 
#0»J8 ©Se<t£%. 11.0 g. 21.9 mmol) tfflIU ifl^fk^^^WaOT^r 
;U7r^i:LT13.2 g (88%)f#fc 0 
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'H-NMR (500MHz. DMSO-d, ) 6 8.51 (s. 1H). 8.34 (d. J = 7.7 Hz. 1H). 7.9 
8 (d. J 5 2.2 Hz. 1H). 7.48 (d. J = 2.2 Hz. 1H). 7.43 Cd. J = 7. 1 Hz. 2H). 
7.38 (t. J = 7. 1 Hz. 2H). 7.33 (t. J = 7. 1 Hz. 1H). 7.30 (t. J = 7.4 Hz. 
2H). 7.18-7.25 (m. 3H). 5.17 (s. 2H). 4.53 (AB-q. J = 15.8 Hz. 2H). 4.29 
(m. 1H). 4.11 (n. 1H). 2.97 (dd. J - 14.5. 2.1 Hz. 1H). 2.73 (dd. J = 
14.5. 11.2 Hz. 1H). 0.93 (s. 9H). 0.22 (s. 3H). 0.12 (s. 3H) 
(R (KBr) 3350. 2920. 1720. 1665. 1630. 1585. 1505 cm-' 

(2) IS ( 1 ) ©aWfls*tt (5.22 g. 7.02 mmolh THF (15 ml) , -r + 
X ( h 'J 7 a >) A (1.62 g. 1.40 mmol). 7 xxvu*7 
S4 (1.71 g. 14.0 mmoDOx^y -/U (40 ml)*«acf»»-h h 'J * A7jcfgj£ ( 
2M. 40 ml)©iS£«£90'CT4 ^Wttff Lfc 0 EC*** (100 ml) irtJO*., fit 

(75:25 ft&x^u) K <k *) #«iftl2 U 2-(3- 2^**2/ 

*jl^;l/7-y-2- **7-5- 7i-^-1.2- ^bFo-1- tf "J -7Jl/)-N-[l- 
<>^/U-2-(tert- fl-h'Jt f-M^'J M>) **>-3.3.3- h^^to^ok' 
;U] T-fe* ^ K£iifcfS£©T*;U7 LT4.62 g C95%>?#7 v c 0 
'H-NMR (500MHz. DMSO-di ) <5 8.46 (s. 1H). 8.36 (d. J = 7.8 Hz. 1H). 8.21 
(d. J = 2.4 Hz. 1H). 7.55 (d. J = 2.4 Hz. 1H). 7.42-7.48 (in. 6H). 7.39 ( 
t. J = 7.1 Hz. 2H). 7.31-7.36 On. 2H). 7.22-7.30 On. 4H). 7.18 (t. J = 
7.1 Hz. 1H).' 5.20 (s. 2H). 4.69 (d. J = 15.8 Hz. 1H). 4.61 (d. J = 15.8 
Hz. 1H). 4.32 (in. 1H). 4.14 (m. 1H). 2.98 (dd. J = 14.5. 2.3 Hz. 1H). 2. 
74 (dd. J = 14.5. 11.2 Hz. 1H). 0.93 (s. 9H). 0.23 (s. 3H). 0.12 (s. 3H) 
(R (KBr) 3400. 2900. 1720. 1640. 1585. 1510 cm 

(3) 2-(3- ^>y^t*->*At:i;l7;;-2- **7-5- 7xiH.2- : J 
t Kd-1- f'J i>/U)-N-(l- i>>l/-3.3.3- M7;U*n-2- t Ka *i/7*o 

t*^) -r*9i v<D^mtmnm\zt^moiimxn^ti c bp-&, ig(2)© 

7 2 



WO 96/33974 



PCT/JP96/01171 



EftitG® (4.18 g. 6.02 mmol)£THF (30 ml) <K t h 5 A 
7;U*'J K (7.3 mraol) iMU B A<Ht£&£&t8fe[lt* t LT3. 37 g (97K) 

1 H-NMR (500MHz. DMSO-d. ) 8 8.49 (s. 1H). 8.44 (d. J = 8.7 Hz. 1H). 8.21 
(d. J = 2.4 Hz. 1H). 7.50 (d. J = 2.4 Hz. 1H). 7.42-7.48 On, 6H). 7.39 ( 
t. J = 7. 1 Hz. 2H). 7.31-7.36 (m. 2H). 7.22-7.28 On. 4H). 7.16 On. 1H). 
6.70 (d. J = 7. 1 Hz. 1H). 5.20 (s. 2H). 4.68 (d. J = 15.7 Hz. 1H). 4.54 
(d. J = 15.7 Hz. 1H). 4.13 On. 1H). 4.00 On. 1H). 2.97 (dd. J = 13.9. 2. 
6 Hz. 1H). 2.79 (dd. J = 13.9. 10.5 Hz. 1H) 

IR (KBr) 3370. 3280. 3050. 2910. 1720. 1650. 1590. 1560. 1515 cm" 1 
(4) _tf2fc Ko*Wfc#% (2.65 g. 4.57 mmol)£DMS0 (25 ml)&tf h;l/X> 
(25 ml) ifl£}g}fc*TWSCI©£S!S (4.38 g. 22.8 mmoDSC/^ 9 ° (0. 
19 ml. 2.3 mmoOt&SU m&1t£®Z®fieL&& t LT2.08 g (79%)f#/c 0 
mp 147-1 5 l'C 

'H-NMR (500MHz. DMSO-d. +D» 0) 6 8.17 (s. 1H). 7.34-7.50 On. 10H). 7.1 
8-7.24 On. 4H). 7.17 (d. J = 2.4 Hz. 1H). 7.07 (t. J - 6.9 Hz. 1H). 5.20 
(s. 2H). 4.72 (d. J = 15.7 Hz. 1H). 4.51 (d. J = 15.7 Hz. 1H). 4.27 (dd. 
J * 11.6. 2.6 Hz. 1H). 3.13 (dd. J ■ 13.6. 2.6 Hz. 1H). 2.65 (dd. J = 
13.6. 11.6 Hz. 1H) 

IR (KBr) 3440. 3370. 3300. 1725. 1660. 1650. 1605. 1550. 1510 cm"' 
MS (CI. positive) m/z 578 (MH * ) 

mmm\ 6 

2-(3- TiJ-2- **7-5- 71-W.2- ^fcKo-1- t* 'J i?/U)-N-(l- 
i?)l>-3. 3. 3- M7;l/*o-2- t*vyof^) 7t^; K©#fi2 

mmmz tmrno^m-c^^t^ bp*., %mm\5<D%®<t&tii (878 mg. 1. 

52 mraoDfci^-^ (25 mD&tf 1 N£& (0.2 ml) 10* >*v s J 

*)l~mik (323 mg) #£7\ **M«TT5lt**, Si{ttft*ftfeea H et 
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UT451 mg (67X)»fc 0 
mp 211-213'C 

'H-NMR (500MHz. DMSO-d, +D, 0 ) 6 7.38-7.47 (m. 4H). 7.32 (t. J = 7.2 H 

z. 1H). 7.17-7.27 On. 4H). 7.09 (in. 1H). 6.84 (d. J = 2.2 Hz. 1H). 6.72 

(d. J = 2.2 Hz. 1H). 4.66 (d. J - 15. 6 Hz. 1H). 4.42 (d. J = 15.6 Hz, 1H). 

4.26 (dd. J = 11.5. 2.5 Hz. 1H). 3.12 (dd. J = 13.6. 2.5 Hz. 1H). 2.64 ( 

dd. J = 13.6. 11.5 Hz. 1H) 

IR (KBr) 3300. 1665. 1635. 1580. 1535 cm' 1 

MS (CI. positive) m/z 444 (MH * ) 

nmm 1 1 

2-(3- Ky^il-t^^ij^z.ilT I y-2- **V-1.2- >>t Ko-l- f'J^;U)- 
N-U- *C>5>*-3.3.3- f t^V^oe*) 7*9 1 K©£|£ 

(1) 2-(3- O iSJl**i/XJ\,#-;\,7 i J -2- **y-l.2- ^kFo-l- f 
■JS>*HHl- *C>i^-2-(tert- 7f-*S>>t f-yUi/iJ*) i/-3, 3. 3- M 

7Wo^ot;n 7*91 h'<DGm±nmm\ztmm<Dj5&-cft'>tz 0 bps, 

S-'O-^aM^fc^tfi^T* y tT'J K-2- (#%ftl7©*RIHt£1& : 2. 
00 g. 8. 19 mmol)£DMF (75 ml) **<k* h 'J (60* f*1£. 365 mg. 9. 
13 mmol)£:$!lSU S£(~N-[1- yu-2-(tert- 7*f"^ ^ > f-;t< i/ »J ;u) * 
*->-3.3.3- h 'J 7;lto^oh';H-2-3 - KT-tr* i K (#*T0IJ8 ©SSft^ 
til. 4.50 g. 8.97 mmoDt&gU gfi*f<t£to£fc£©T*;l,7 7 * t LT4. 84 
g (96X) &fro 

1 H-NMR (500MHz. DMS0-d, ) 5 8.31 (d. J = 7.8 Hz. 1H). 8.29 (s. 1H). 7.8 
2 (dd. J = 7.1. 1.7 Hz. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (t. J = 7. 1 
Hz. 2H). 7.33 (t. J = 7. 1 Hz. 1H). 7.29 (t. J = 7.4 Hz. 2H). 7.18-7.25 ( 
m. 3H). 7. 11 (dd. J = 7. 1. 1.7 Hz. 1H). 6.22 (t. J = 7. 1 Hz. 1H). 5.17 ( 
s. 2H). 4.54 (AB-q. J = 15.7 Hz. 2H). 4.30 (m. 1H). 4.13 (m. 1H). 2.98 ( 
dd. J = 14.5. 2.3 Hz. 1H). 2.73 (dd. J ■ 14.5. 11.3 Hz. 1H). 0.93 (s. 9H). 
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0.22 (s. 3H). 0.12 (s. 3H) 

IR (KBr) 3370. 2920. 2850. 1720. 1670. 1645. 1590. 1510 cm' 1 

(2) 2-(3- *<yi?)\,**i/-h )1#-)IT i J -2- **'J-\.2- 'Jt. K o - 1 - f 
•J i*H-)-N-(l- / Ov?)l'-3.3,3- h <) 7Jl*v-2- tKo + i/yof;l) T-tr^ 
£ K©^fi2(iHJi0»J13tl5]«lO^T-^o^ o Xg (1 ) GD§ffHfc£^ ( 
4.46 g. 7. 22 mmol)£THF (35 ml) r h 5 JIT y*-^ u T7 Jit <) K ( 
8.7iniD0l) tfiiU gtfKfc£&£ftfe@t*i UT 3.55 g (98515) 

'H-NMR (500MHz. DMSO-d. ) 6 8.39 (d. J = 8.7 Hz. 1H). 8.33 (s. 1H). 7.8 
1 (dd. J = 6.9. 1.7 Hz. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (d. J = 7. 1 
Hz. 2H). 7.33 (t. J - 7. 1 Hz. 1H). 7.27 (t. J = 7. 1 Hz. 2H), 7.22 (d. J 
= 7.1 Hz. 2H). 7.19 (t. J = 7.1 Hz. 1H). 7.05 (dd. J = 6. 9. 1.7 Hz. IH). 
6.68 (d. J - 7.1 Hz. 1H). 6.21 (t. J = 6.9 Hz. 1H). 5.17 (s. 2H). 4.56 ( 
d. J = 15.7 Hz. 1H). 4.43 (d. J = 15.7 Hz. 1H). 4.11 (m. 1H). 3.98 (m, 1 
H). 2.96 (dd. J = 14.1. 2.8 Hz. 1H). 2.77 (dd. J = \A.\. 10.5 Hz. 1H) 
IR (KBr) 3360. 3280. 1720. 1665. 1645. 1595, 1555. 1510 cm" 1 

(3) -hiat Ko*Wfc£tt (1.53 g. 3.04 mmol)£DMS0 (15 mORtf h^x> 
(15 ml)ifl£igj&*TWSCl®£a& (3.50 g. 18.3 tnmoD&c;^ O a vWm (0. 

15 ml. 1.8 mmoDtfflgU £Hffc£&£fcfe*S#l t LT1. 21 g (79X)#fc. 
rap 113-117'C 

•H-NMR (500MHz. DMS0-d« +D, 0) 6 7.80 (dd. J « 7.1. 1.7 Hz. 1H). 7.37- 
7.43 (m. 4H). 7.34 (t. J » 6.9 Hz. 1H). 7.20-7.26 On. 4H). 7.16 (t. J = 
6.8 Hz. 1H). 6.81 (dd. J = 7. 1. 1.7 Hz. 1H). 6.21 (d. J = 7. 1 Hz. 1H). 
5.17 (s. 2H). 4.59 (d. J = 15.7 Hz. 1H). 4.40 (d. J = 15.7 Hz. 1H). 4.25 
(dd. J = 11.5. 2.5 Hz. 1H). 3.12 (dd. J = 13.7. 2.5 Hz. 1H). 2.65 (dd. J 
= 13.7. 11.5 Hz. 1H) 

IR (KBr) 3400. 3290. 1720. 1660. 1645. 1600. 1505 cm" 1 
MS (CI. positive) m/z 502 (MH * ) 
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2-(3- TiJ-2- **'J-\.2- ^tKn-l- fcrViJJUHKl- ^>^^-3.3.3- 

£Jfcfl>12 £|5|ft®;fra=T'£ti£U.: 0 EPS, £Jfljffll7®SSIrt;£fl0 (620 mg. ]. 
24 mmol)®x*y-;u (25 ml)&tf 1 NtK (0.2 ml) fg£fci£l4>, 10% 
7A&3£ (386 mg) #£T\ 7jc*5HftTT£lE:S-t*\ 3Bft:g>tt&fee.J£A t 
LT181 mg C40X)f#/io 
mp 106-112'C 

'H-NMR (500MH2. DMSO-d, +D, 0 ) 6 7.26 (t. J = 7.2 H2. 2H). 7.17-7.24 ( 
m. 3H). 6.52 (dd. J = 7.0. 1.5 Hz. 1H). 6.37 (dd. J » 7.0. 1.5 Hz. 1H). 
6.04 (t. J = 7. 0 Hz. 1H). 4.53 (d. J = 15.5 Hz. 1H). 4.32 (d. J = 15.5 H 
z. 1H). 4.26 (dd. J = 11.6. 2.5 Hz. 1H). 3.12 (dd. J = 13.7. 2.5 Hz. 1H). 
2.64 (dd. J = 13.7. 11.6 Hz. 1H) 
IR (KBr) 3300. 1655. 1630. 1565 cm"' 
MS (CI. positive) m/z 368 (MH * ) 

2-(5- ^>^;lt + i/*;bt;-;l7;;-6- t + V-1.6- ytKo-i- fcf'Ji^ 
VU)-N-(1- ^> ^vU-3.3.3- M 7**0-2- * * 7 7* o tT ;I0 1 K©£ 

(1) 2-(5- ^>y;lt+">*;^'-^7;;-6- *#y-1.6- '*Jb Kd-1- f 
>J i'7/U)-N-(l- "0 7/U-3.3.3- h'J7/lto-2- tKo + i/yot?^) T-b 

* = Ko^jfiitHttflwi tH»©^rifeT'ffoyi D en*,. (5- <>yji>**>*ji 

.tC-;UT i y-6- **7-1.6- -7t Kd-1- b' 'J i -7x;lO fi*8* (###J10©S 
®ffc£&. 1.20 g. 3.96 mmol)£DMP (15 ml) 3-7i;-l.l.l- h'J7 

;t,*o-4- 7x-7U-2- 79 J (£#0>J1 OSHft^tt. 911 mg. 4.16 mmo 
1), WSCl©EBr£ (912 mg. 4.76 mmol)&t/H0BT (1.07 g. 7.92 mmol) kl&M U 
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mp 200-203'C 

1 H-NMR (500 MHz. DMSO-d.) 6 8.77 (s. 1H). 8.52 Cd. J = 8. 7 Hz. 1H). 8.3 
1 (s. 1H). 7.96 (s. 1H). 7.42 (d. J = 7. 1 Hz. 2H). 7.38 (t. J = 7. 1 Hz. 
2H). 7.33 (t. J = 7. 1 Hz. 1H). 7.28 (t. J = 7. 4 Hz. 2H). 7.24-7.17 Cm. 3 
H). 6.71 (d. J = 7. 1 Hz. 1H). 5.16 (s. 2H). 4.56 (d. J = 15.9 Hz. 1H). 
4.48 (d. J = 15.9 Hz. 1H). 4.10 (m. 1H). 3.97 On, 1H). 2.96 (dd. J = 14. 
1. 2.6 Hz. 1H). 2.78 (dd. J = 14.1. 10.4 Hz. 1H) 
[R (KBr) 3300. 1720. 1660. 1610. 1520 cnf' 

(2) ±S£t Ko*-Wfc£flD (1.30 g. 2.58 mmol)£DMSO (12 ml)RC/ h lis. > 
(12 ml) O&G&fc*. WSC[0E»ig (2.46 g. 12.8 moDRUV 0 o og*6* ( 
0.43 ml. 5.2 mmoDtMSU mmit&VaZm&tHl'* t UT722 mg (56SWc„ 
mp 132-134'C 

'H-NMR (500 MHz. DMS0-d,+D,0) 6 8.28 (s. 1H). 7.73 (s. 1H). 7.43-7.37 ( 

m. 4H). 7.34 (t. J = 7.0 Hz. 1H). 7.27-7.20 (m. 4H). 7.16 (t. J = 6.8 Hz. 

1H). 5.16 (s. 2H). 4.59 (d. J = 16.0 Hz. 1H). 4.46 (d. J = 16.0 Hz. 1H). 

4.23 (dd. J = 11.4. 2.5 Hz. 1H). 3.13 (dd. J = 13.8. 2.5 Hz. 1H). 2.65 ( 

dd. J = 13.8. 11.4 Hz. 1H) 

1R (KBr) 3360. 1655. 1615. 1520 cm" 

MS (CI. positive) m/z 503 (MH * ) 

2-(5- 7;;-6- **V-1.6- i?h Ko-1- tf'J i SW-N-O- ^ > i?/U-3. 3. 3- 

mmms t^im^mv^fULtio bjj^ mmm\w>%®<t&® cm mg. o. 

766 mmol) * t 9 J-to (6 ml) ¥Wt (0.3 ml) SC/10* 

% (165 mg) tMU tLTlOO mg (35S)»/c 0 

mp 129-131*0 

'H-NMR (500 MHz. DMS0-d,+D,0) S 7.28 (s. 1H). 7.27-7.21 (m. 4H). 7.18-7. 
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14 On. 2H). 4.53 (d. J = 15.9 Hz. 1H). 4.37 (d. J = 15.9 Hz. 1H). 4.23 ( 
dd. J - 11.5. 2.4 Hz. 1H). 3.12 (dd. J = 13.7. 2.4 Hz. 1H). 2.65 (dd. J 
= 13.7. 11.5 Hz. 1H) 

IR (KBr) 3430. 3270. 3060. 1680. 1650. 1610. 1550 cm"' 
MS (CI. positive) m/z 369 (MH * ) 

nmm\ 

2-(5- ly'J&Hr+l/ijAtf—frT I J~2~ *T)l-G- ^"+7-1.6- ^tKo-1- 
f'Ji ^/U) -N-(l-^>^^-3.3.3- V <) 7 &ta-2- **v7aVjl) 

(1) 2-(5- *y-J)l**yii)l#-i\,7 l J-2- yf-^-6- + + 

Ko-1- f'J = ^;U)-N-(1- ^>^^-3.3.3- h'J7^to-2- tKn + ^o 

tvu) T*?i vo&mtmmmi tmrn^trnx-rt^tio bp^, (5- ovji 

B*» (0#fitJllOS®fk^. 3.00 g. 9.45 mmol)£DMF (30 ml) 3-T 

i j -l. 1. 1- m 7**0-4- 7x^;u-2- -f9j->\, (&%m\ om&it&m. 

2.17 g. 9.90 mniol), WSCl©ES*tg (2.17 g. 11.3 mmol)&t/H0BT(2. 56 g. 18. 
9 mmol) irUIL, § a*jffc£tt*fcfeH»fc LT4. 44 g (9l*)f#fc. 
'H-NMR (500 MHz. DMS0-d,) 6 8.63 (s. 1H). 8.46 (d. J » 9. 1 Hz. 1H). 8.1 
7 (s. 1H). 7.43-7.35 On. 4H). 7.32 (t. J = 7.0 Hz. 1H). 7.27 (t. J = 7.4 
Hz. 2H). 7.23-7.17 (m. 3H). 6.72 (d. J = 7.3 Hz. 1H). 5.14 (s. 2H). 4.73 
(d. J = 16.9 Hz. 1H). 4.39 (d. J = 16.9 Hz. 1H). 4.19 (m. 1H). 3.98 (in. 
1H). 3.04 (dd. J = 13.8. 2.7 Hz. 1H). 2.70 (dd. J = 13.8. 11.2 Hz. 1H). 
1.99 (s. 3H) 

IR (KBr) 3380. 3280, 1725. 1665. 1615. 1515 cm-' 

(2) Jh!£b Ko*Wfc£& (3.00 g. 5.79 mmol)£DM$0 (25 ml)&tf h /Ix > 
(25 ml)<Z)&6£tt<K WSCl©£fi*i£ (5.55 g. 28.9 moORCf o oft» ( 

1.0 ml. 12 mnoD&&aU &®<t£ t UT2. 45 g (82X)»fc. 
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mp 115-118*C 

'H-NMR (500 MHz. DMS0-d.+D a 0) S 8.14 (s. 1H). 7.42-7.36 (m. 4H). 7.33 ( 
t". J = 6.8 Hz. 1H). 7.27-7.21 (m. 4H). 7.16 (m. 1H). 5.14 (s. 2H). 4.79 
(d. J = 16.9 Hz. 1H). 4.40-4.30 (m. 2H). 3.15 (dd. J = 13.5. 2.5 Hz. 1H). 
2.64 (dd. J = 13.5. 12.1 Hz. 1H). 1.87 (s. 3H) 
IR (KBr) 3300. 1690. 1645. 1610. 1525 cm" 
MS (CI. positive) m/z 517 (MH * ) 

nmmzz 

2-(5- TlJ-2- **7-1.6- : Jt Ko-1- tf U * ^;i/)-N-(l- ^> 

^^-3.3.3- h'J7;U+o-2- t+V^ot'A) T-b*S KCD^fiSc 

2SHi0iJ6 tl^1i<D^T^fiKt/io BP*.. HSfiM2105S(fc^«!) (1.42 g. 2. 
75 mmol)£y * J-)l (20 ml)Sffi<K (1.0 ml) StflO* i^/.^*? 

(583 mg)tmmb. &m<tG®zm&mrB t LT435 mg (4i*)f#/c a 

mp 117-120'C 

'H-NMR (500 MHz. DMSO-d.+DtO) 5 7.27-7.21 On. 4H). 7.17 (m. 1H). 7.10 ( 
s. 1H). 4.77 (d. J = 16.8 Hz. 1H). 4.36-4.28 (m. 2H). 3.15 (dd. J = 13.6. 
2.7 Hz. 1H). 2.64 (dd. J = 13.6. 12.1 Hz. IH). 1.78 (s. 3H) 
IR (KBr) 3420. 3270. 1685. 1635. 1615. 1540 cm-* 
MS (CI. positive) m/z 383 (MH * ) 

2-[5- ^>^;l/t*i/*At;-;l/7»;-6- t+V-2-(o-h »;;U)-l,6-^h Ko 
-l- tPJ * >>;u]-N-(l- -Oi^-3.3.3- h«J7;ito-2- t+vyoL J ;i) T 

(1) 2-[5- ^^^W + i/iJ^^TW-S- **7-2-(o-h 'J 6-S> 
t Kd-1- tf'J * ^;U]-N-(1- ^>^^-3.3.3- h'J7;^o-2- tKo + ->y 
otrno T-b** K<D£fi£l*fSJfeffll fcra«©*ftTffo/i. IPS, [5- OiS 
/lt+^»A-7t-^7;;-6- +*7-2-(o-h 'J ;l)-1.6-^t Ka-1- f'J;^ 
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-/U] fit® (##^J12©Sgrfc^te. 1.20 g. 3.05 mmol)£DMF (15 ml) JSfl**, 
3-7;; -1.1.1- h'J7^to-4- 7i-;l-2- 7 9 J - )l (£##J1 <Dg®/fc 
709 mg. 3.23 rnmol), WSCI©£fi*E (701 mg. 3.66 mmoD&tfHOBT (824 
mg, 6.10 mmoDtfcgU BW<fc*tt*fcftli** UT1.66 g <92»f*fc. 
mp 217-221'C 

'H-NMR (500 MHz. DMSO-d.) 8 8.87 (s. 0.5H). 8.86 (s. 0.5H). 8.43 (s. 1H). 
8.18 (d. J = 8.4 Hz. 0.5H). 8.14 (d. J = 8. 6 Hz. 0.5H). 7.46-7.10 On. 12 
H). 7.01 On. 2H). 6.60 On. 1H). 5.19 (s. 2H). 4.46 (d. J = 16.4 Hz. 0.5H). 
4.26 (d. J = 16.2 Hz. 0.5H). 4.15 (d. J = 16.2 Hz. 0.5H). 3.96 (m. 1.5H). 
3.85 (m. 1H). 2.87 (m. 1H). 2.70 On. 1H). 2.12 (s. 1.5H). 2.02 (s. 1.5H) 
IR (KBr) 3370. 3270. 1700. 1660. 1605. 1515 cm" 1 
(2) _bEk-Ko*->ffc*tt (1.30 g. 2. 19 mmol)£DMS0 (10 ml)SO'K;lx> 
(10 ml) WSClOifiBE (2.09 g. 10.9 moD&ViS 7 o a&& ( 

0.36 ml. 4,4 mmoDt&gU £S<fc£&£*Sfe*i<F B b LT1. 30 g (100*) ?#/c 0 
mp 127-129*C 

'H-NMR (500 MHz. DMS0-d«+D*0) 6 8.40 (s. 1H). 7.45-7.38 (m. 5 H). 7.35 
(t. J = 7. 1 Hz. 1H). 7.30 (d. J = 7.6 Hz. 1H). 7.26-7.00 (m. 7H). 5.19 ( 
s. 2H). 4.43 (d. J = 16.5 Hz. 0.5H). 4.33 (d. J = 16.0 Hz. 0.5H). 4.18-4. 
03 On. 2H). 3.07 On. 1H). 2.54 On. 1H). 2.07 (s. 1.5H). 1.95 (s. 1.5H) 
IR (KBr) 3380. 3250. 3040. 1725. 1680. 1640. 1605. 1510 cm"' 
MS (CI. positive) m/z 593 (MH * ) 

2-[5- Ti ;-6- ":t-*y-2-(o-M;l/)-1.6--:>t Kn-l- f'J S V)l)-H<\- 1 
>^^-3.3.3- h 'J 7;l/*o-2- t + V^ot^) T*ti K©£f£ 

%mms tm®<Dj3&T4$.Ltzo bp^, mnm23<D&&<t&ti) (742 mg. 1. 

25 mmol)£y (8 ml) &*$<K 4*81 (0.4 ml) RtflO* /<5^/.iWI 

(271 mg)ir&gU SHft£tt**ft®T**7 t * * LT410 mg 02%Wtz 0 
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1 H-NMR (500 MHz. DMS0-d,tD,0) 6 7.40-6.95 (m. 10H). 4.40 (d. J = 16. 5 H 
z. 0.5H). 4.32 (d. J = 16.2 Hz. 0.5H). 4.15-3.95 On. 2H). 3.07 On. 1H). 
2.54 On. 1H). 2.04 (s. 1.5H). 1.95 (s. 1.5H) 
IR (KBr) 3400. 1655. 1605 cm" 
MS (CI. positive) m/z 459 (MH * ) 

2- [5- OV)l**->l7Jltf~J\s7 I ;-2-(4-?Dn7x-;l)-6-t+V-l.6- 
tT U • y^]-N-(l- ^>^;U-3.3.3- MJ7^to-2- **'JzTa 

(1) 2-(5- *.>y>l**>i3frtf-/\,T I V-2-(4-^ dd7 x— ;U)-6-**7 
-1.6- e»J • ^/l]-N-(l- ^ > i^-3. 3. 3- h 'J J)l*a-2- tK 
D*i/7"oe/l) T-tr^i KO^IiHltMl fcHttoarfc-CfTofc. HP*., 15- 
^>S>4/*-*>'#rt>;t?-/UT i y-2-(4-^oo7x-;U)-6-^-+V-1.6- 'J t K 
D-l- tTU ~ (#:fflll30S®ffc£«3. 2.50 g. 6.04 nmoD&DMF 
(20 ml) 3-7-M.l.l- h'J7;lti3-4- 7i-;k2-7^-Jl/ ( 
#%0>J1 <omU<t&®. 1.39 g. 6.34 mmol), WSCIOEBSMS (1.39 g. 7.25 mmo 
D&C/H0BT (1.63 g. 1.21 mmol) fcfflS U B tt{fc£«!j£fcfefcB B B t LT3. 72 g 

mp 257-262'C 

■H-NMR (500 MHz. DMS0-d,) 5 8. 88 (s. 1H). 8.42 (s. 1H). 8.33 (d. J -8. 
6 Hz. 1H). 7.45-7.37 (m. 8H). 7.34 (t. J = 7. 1 Hz. 1H). 7.23-7.18 (m. 3H). 
7.09 (m. 2H). 6.71 (brs. 1H). 5.18 (s. 2H). 4.44 (d. J = 16.6 Hz. 1H). 
4.19 (d. J = 16.6 Hz. 1H). 4.07 (m. 1H). 3.90 On. 1H). 2.93 (dd. J = 14, 
1. 2.7 Hz. 1H). 2.72 (dd. J = 14.1. 10.5 Hz, 1H) 
IR (KBr) 3420. 3260. 1705. 1660. 1600. 1520 cnf ' 

(2) ±IEh Ko + s/ffc^tt (2.71 g. 4.41 mmol)£DMS0 (25 mOStf h^x> 
(25 ml)©S**tt»K WSC!©£fi*i& (4.23 g. 22.1 naaoDWJ O a oftft ( 
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0.75 ml. 9.1 mmol)t*»3U SBft6tt£ft&l»A£ LT2. 53 g (94X)»*:. 
mp 1 99-20 PC 

'H-NMR (500 MHz. DMSO-d.+DjO) 5 8.39 (s. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 
7.42-7.30 (m. 7H). 7.20-7.12 (m. 5 H). 5.18 (s. 2H). 4.41 (d. J - 16.8 H 
z. 1H). 4.30-4.20 (in. 2H). 3.11 (dd. J = 14.1. 2.4 Hz. 1H). 2.59 (dd. J 
= 14.1. 11.6 Hz. 1H) 

[R (KBr) 3370. 1730. 1640. 1600. 1515 cm" 
MS (CI. positive) m/z 613. 615 (MH* ) 

2-[5- 7;;-2-(4-?oo7xi;l)-6-t*V-1.6- ^bKo-l- 

N-U- ^ > S^U-3. 3. 3- F'J7/lto-2- **'j-7a T*9i K©£f£ 

HJte(5<]25©Sefk^tt (561 mg. 0.915 mmol) t7-V-^ (0.32 ml. 2.9 m 
mol)0^?ooy 9 > (12 mD&iltKfcteT. h ') 7/lto^^;^>8 ( 
0.50 ml. 5.7 ramol)£lrax.r^ 0 "C-ISTl mNHfLWUz, *#TTIS*l0t 
SMc** V «J ^ iwKfcft (12 ml)£fia;U 30£Pdlt*# UcHL 5£ffi£ia*J«g* 
7jc^-t- h 'J ^ATkfgft (50 ■Dcfta*. ftgjfi^^T'tt*t/-o ttilijtt^tela^ 

WFTIgflU 5Sfk^«I^MfefeB B Bi:LT372 mg (85 X) ?#^ 0 
mp 197-200'C 

'H-NMR (500 MHz. DMS0-d.+D,0) 6 7.33 (d. J = 8.5 Hz. 2H). 7.29 (s. 1H). 
7.26 (d. J = 8.5 Hz. 2H). 7.20-7.13 (m. 5H). 4.38 (d. J « 16.4 Hz. 1H). 
4.27-4.17 (m. 2H). 3.11 (dd. J - 14.0. 2.4 Hz. 1H). 2.60 (dd. J = 14.0. 
11.6 Hz. 1H) 

IR (KBr) 3400. 3250. 1640. 1615. 1545 cm' 1 
MS (CI. positive) m/z 479. 481 (MH* ) 
fS$StW27 

2-[5- ^>^^t*->»/^-^7U-2-(4-/ h*5/7xiiU)-B-*+7-1.6- 
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^tFo-l- f'J i S>*]-N-(l- ^ > S^l/-3. 3. 3- h'J7;lto-2- t+'^o 
fcT/10 T-tr* * K©£fiS 

( 1 ) 2-15- '0^;l/:*-*:/27A/*-/l/T i y-2-(4-y h + ->7i-/l)-H + 
V-1.6- ^hKo-l- £'J * -^/H-N-Cl- *>SW-3.3.3- M7;t/*o-2- t 
Ko*>7o£;U) T-fcr^i K©£lSl*S«fi«l £fs)ti©;&£TfTo BPS* 
[5- ^>^;i,^ + ->/7;u^-^t i y-2-(4-y h + x-;U)-6-^-+ 7-1.6- 
•^t Ko-l- try < i^-^] ft» (##ffll4©affi{b£^. 5.00 g. 12.2 mmol) 
£DMF (40 ml) Jgffc*, S-7iM.l.l- 7x-;U-2- 7 * 7 

{&%m\ ©Mffc^tt. 2.94 g. 13.4 mmol). WSCl©£KE(2.81 g. 14. 
7 mmol) &C/H0BT (3.29 g. 24.3 mmol) fc&m U S fl^Yb^^^rtRfe^^ t LT 
7.23 g (97X)»fco 
mp 2 17-22 1TC 

'H-NMR (500 MHz. DMS0-d.) 5 8.80 (s. 1H). 8.40 (s. 1H). 8.34 (d. J ■ 8. 
7 Hz. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.36-7.30 
On. 3H). 7.25-7.17 (m. 3H). 7.13 (d. J = 6.7 Hz. 2H). 6.91 (d. J = 8. 8 H 
z. 2H). 6.71 (d. J - 7.1 Hz. 1H). 5.18 (s. 2H). 4.44 (d. J - 16.5 Hz. 1H). 
4.27 (d. J - 16.5 Hz. 1H). 4.11 (m. 1H). 3.92 (m. 1H). 3.82 (s. 3H). 2.9 
4 (dd. J = 14.4. 2.9 Hz. IH). 2.76 (dd. J = 14.4. 10.4 Hz. 1H) 
IR (KBr) 3360. 3270. 3060. 2930. 1700. 1655. 1605. 1525 cm"' 
(2) -Uet Ko*fffc£to (4.00 g. 6.55 nimol)£DMS0 (30 mO&tf h;bx> 
(30 ml) WSCKBEfilE (6.12 g. 31.9 mmoORC/i? 0 a oftBl ( 

1.05 ml. 12.7 mmol) fc&SU Mft*»**fclMifc UT3.27 g (82»»fc. 
mp 172-174'C 

1 H-NMR (500 MHz. DUS0-d,TD,0) <5 8.38 (s. 1H). 7.44 (d. J - 7. 1 Hz. 2H). 
7.40 (t. J = 7.1 Hz. 2H). 7.35 (t. J = 7. 1 Hz. IH). 7.26 (d. J = 8. 8 Hz. 
2H). 7.24-7.16 (m. 5 H). 6.86 (d. J - 8.8 Hz. 2H). 5.18 (s. 2H). 4.42 (d. 
J = 16.4 Hz. IH). 4.36-4.27 On. 2H). 3.82 (s. 3H). 3.14 (d. J - 14.2 Hz. 
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1H). 2.62 Cdd. J « 14.2. 11.5 Hz. 1H) 
IR (KBr) 3300. 1725. 1650. 1605 cnf ' 
MS (CI. positive) m/z 609 (MH * ) 
$$£0128 

2-[5- T I y-2-(4-y *-A)-6-**V-1.6- i^kKn-l- If y 

N-(l- ^> ^/U-3. 3. 3- h'J7^to-2- t+vyoh'/l) T-t?*i K©£fi!c 

HJfiffJ26tl^«CD^&-C^BStLfc 0 BP^, HSfiff>127©*efk^ (497 rog. 0. 
817 ramol) $^do^> (10 ml)&i£<K T-V-A* (0.28 ml. 2.6 mmol) 
Rr;MJ7AtoyjrvXA*>» (0.43 ml. 4. 9 mmol) ifii t> ^Bit^flD 
fcfce.tSa'St UT377 rag (97 %) f#/; e 
mp 137-140'C 

1 H-NMR (500 MHz. DMSO-d.+D^) 6 7.30 (s. 1H). 7.24-7.15 (m. 7H). 6.82 ( 
d. J = 8.8 Hz. 2H). 4.37 (d. J = 16.3 Hz. 1H). 4.31-4.23 (m. 2H). 3.81 ( 
s. 3H). 3.13 (dd. J = 14.2. 2.2 Hz. 1H). 2.63 (dd. J = 14.2. 11.5 Hz. 1H) 
IR (KBr) 3400. 3260. 3050. 1635. 1605. 1540 cm" 1 
MS (CI. positive) m/z 475 (MH * ) 
H&0J29 

2-[5- 7 5 ;-2-(4-t Ko*5/7iiA)-KtV-1.6- S> t Ko-1- "if 'J 5 J> 
;H-N-U- ^>>>A/-3.3.3- h'J7^*o-2- **y7a fcTA) T-tr* = K®£ 
& 

^mftmoBUitG® (375 mg. 0.790 mmol) ®^od^> (10 ml)&?£ 
JI=£Lffcsfc , ?*0S>? DO * ? (1.0 M. 16 ml. 16 mmoD^fiDX.. ^iS"C 

24B*fflt*#bfco *9J-* (3ml) £fiD*.> 10#R3fil# Ui'tSU 
I^S**^ r- 'J ^Z.7K&*S (50 iDKlHJiU Bt»x* H>?ttffi L/io ttitSfc^iS 

;U) Xtf&«i*5A?ovh7774-(67:33 T-b h- r- 'J *) 11*03 
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MtfftSU ga<k^«!J^?8£a»i:LT168 ins (46%)f#^o 

> H-NMR (500 MHz. DMSO-d,+D,0) 8 7.31 (s. 1H). 7.25-7.12 (n. 5H). 7.08 ( 

d. J - 8.6 Hz. 2H). 6.72 (d. J « 8.6 Hz. 2H). 4.38 (d. J = 16.2 Hz. 1H). 

4.31 (d. J - 16.2 Hz. 1H). 4.25 (dd. J = 11.3. 2.1 Hz. 1H). 3.13 (dd. J 

= 13.8. 2.1 Hz. 1H). 2.62 (dd. J = 13.8. 11.3 Hz. 1H) 

IR (KBr) 3300. 1650. 1605. 1510 cm-' 

MS (CI. positive) ra/z 461 (MH * ) 

2 -[5- Ky*JJ\,**-*/iiA#—JI/T I y-2-(4-- h o 7i-^)-6-t+V-1.6- 
S>tKo-l- tf'J * v^l/]-tKl- ^>^;U-3.3.3- h')7;lto-2- t+V^o 

(1) 2- [5- i^At+J/* A*-A7 ; y -2-(4-- h a 7 xiA)-6-t*V 
-1.6- ytKo-1- ^'H^^]-N-(l- h >J 7^*0-2- t K 

^>^;tt+->*^t-^7 ;;-2-(4--ho7x-^)-6-t + V-U- 5> k K 
o-l- fcT'J * 5>-*l (##{Wl5®3effc£&. U.2 g. 33.5 iwnoO^DMF 
(120 ul)*««K 8-T 5 y -1.1.1- h»J7**o-4- 7xiM- 19 J ( 
##fiWl OSSft^. 8.08 g. 36.9 nunol). WSClOiSSfJg (7.71 g. 40.2 man 
DRtfHOBT (9.05 g. 67.0 nunol)£«L£U § Wft£«&£fc&£e B a t LT19. 4 g 

(93 %)#^o 
mp 238-242'C 

1 H-NMR (500 MHz. DMS0-d,) 6" 8.97 (s. 1H). 8.46 (s. 1H). 8.36 (d. J = 8. 
8 Hz. 1H). 8.21 (d. J = 8.7 Hz. 2H). 7.65 (d. J = 8.7 Hz. 2H). 7.44 (d.. 
j - 7.1 Hz. 2H). 7.39 (t. J - 7. 1 Hz. 2H). 7.34 (t. J - 7. 1 Hz. 1H). 7.1 
7 (t. J - 7.1 Hz. 2H). 7.13-7.06 (m. 3H). 6.71 (d. J - 7. 1 Hz. 1H). 5.19 
(s. 2H). 4.48 (d. J = 16.8 Hz. 1H). 4.19 (d. J = 16.8 Hz. 1H). 4.06 (m. 
1H). 3.88 On. 1H). 2.92 (dd. J - 14.1. 2.7 Hz. 1H>. 2.68 (dd. J - 14.1. 
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10.9 Hz. 1H) 

IR (KBr) 3360. 3270. 1720. 1660. 1590. 1510 cm" 

(2) ±I£t Ko + i/^« (9.85 g. 15.7 mmol)£DMS0 C75 ml)&t/ h^x> 
(75 ml WSCIC^etm (12.9 g. 67.3 mmol)&tfi> ? o oft$ ( 

2.6 ml. 32 nmoDfcMU Sffiffc#ftl«£e.*£B , &£ LT8. 94 g (91 %) ®tz 0 

rap 117-121'C 

'H-NMR (500 MHz. DMS0-d«+D,0) 6 8.44 (s. 1H). 8.17 (d. J - 8.8 Hz. 2H). 

7.58 (d. J = 8.8 Hz. 2H). 7.44 (d. J = 7. 1 Hz. 2H). 7.40 (t. J = 7. 1 Hz. 

2H). 7.35 (t. J = 7. 1 Hz. 1H). 7.17-7.07 (m. 5 H). 5.19 (s. 2H). 4.47 (d. 

J = 15.3 Hz. 1H). 4.32-4.19 (m. 2H). 3. 10 (dd. J - 14.1. 2.3 Hz. 1H). 2. 

56 (dd. J • 14.1. 11. 7 Hz. 1H) 

IR (KBr) 3290. 3050. 1725. 1640. 1595. 1515 cm"' 

MS (CI. positive) m/z 624 (MH * ) 

mmmn 

2-15- T ; ; -2-«-i h o 7 x iA)-fi-t* 7-1. 6- ftKo-l- fcT'JSS;*]- 
N-U- 'Oi>A'-3.3.3- h 'J 7^*0-2- t+V^ot'A) T-tr^l K£>£Ji£ 

nw\2stm&ojj&'C'a'>t-o bps* mnmzoomu (587 mg. 0.94 

1 mmol) ^?oay?> (10 ■l)8tt«K T-V-vU (0.33 ml. 3.0 mmol)& 
1} Y 'J 7>l*a t (0.55 ml. 6.2 ramoDtMIU S®<fc£1*£ 

^»fefe B B H t UT287 mg (62 %) &teo 
mp 130-134'C 

'H-NMR (500 MHz. DMSO-d.tDjO) 6 8.12 (d. J - 8.8 Hz. 2H). 7.52 (d. J - 
8.8 Hz. 2H). 7.33 (s. 1H). 7.18-7.08 (a. 5H). 4.45 (d. J = 16.4 Hz. 1H). 
4.27-4.18 (m. 2H). 3.10 (dd. J « 14.1. 2.5 Hz. 1H). 2.57 (dd. J = 14.1. 
11.7 Hz. 1H) 

IR (KBr) 3400. 3250. 1640. 1615. 1520 cm" 
MS (CI. positive) m/z 490 (MH * ) 
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yhKo-1- f'J i ^^]-N-(l- / <>> ? ^-3.3.3- h'J7^ta-2- t*V^o 

H8fc<5»l30©SI®ft:£ia) (2.00 g. 3.21 mmoOOTHP (30 ml) kfr (13 ml)©ift 
(2.15 g. 38.5 mmoDfcl N EBr (1.7 ml) £tJD*-. £gT'18M 

£&*]JfcB*7K-*->- h V 7A7K£tt (150 ml) Ktjflx.* IH»xf-;UT'toiB L/-o 

&LTftbnt-&i$:&i<'')fi'f>l'*>y^? a ' 7 t77 7<<- (50:50 

M»x*A) t:«t^««KU M<t£tt*fcfe*Afcl'Ti.59 g (83 

K)?#/io 

mp 98-101 *C 

'H-NMR (300 MHz. DHSO-d.) 5 8.66 (s. 1H). 8.32 (s. 1H). 8.22 (d. J = 9. 

7 Hz. 1H). 7.48-7.16 (m. 10H). 7.14 (s. IH). 7.11 (s. 1H). 7.03 (d. J • 

8.6 Hz. 2H). 6.49 (d. J » 8. 6 Hz. 2H). 5.95-5.55 (br. 2H). 5.16 (s. 2H). 

4.44 (d. J - 16.6 Hz. 1H). 4.38 (d. J - 16.6 Hz. 1H). 4.26 (brt. J ■ 9. 6 

Hz. 1H). 3.15 (m. 1H). 2.64 (dd. J = 14.0 Hz. 1H) 

IR (KBr) 3350. 1645. 1605 cm" 1 

MS (SIMS, positive) m/i 594 (MH 4 ) 

2-15- 7 5 V-2-U-T5V7*i*>-6-*+y-i.e- S>fcKa-l- \£*)i'J*\- 
N-(l- «>s;*-3.3.8- HJ7^a-2- t+V^o^) 7^: KO^fiSc 

HMJ2 ftttfl!!30®«ti:'&tlJ(196 mg. 0.314 mmol) 

Z&WL (3 ml) &tfiS*£*fi* (70 35. 3 ft) ©fc££fc<K 10* '<*5>*/.ft* 
(100 mg)®fffcT\ **M*T«es* »«tt*»*«ftfc»*tt«Ai: 
UT68 mg (44 
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mp >210 'C (##) 

•H-NWR (300 MHz. DMSO-d.) 6 8.17 (d. J = 9. 6 Hz. 1H). 7.35-7.15 On. 6H). 
7.15 (s. 1H). 7.11 (s. 1H). 6.94 (d. J - 8. 5 Hz. 2H). 6.46 (d. J = 8. 5 H 
z. IB). 5.46 (s. 2H). 4.92 (s. 2H). 4.38 (d. J = 16. 1 Hz. 1H). 4.31 (d. 
J = 16. 1 Hz. 1H). 4.23 (brt. J - 9.7 Hz. 1H). 3.14 (dd. J = 14.1. 2.0 . Hz. 
1H). 2.65 (dd. J = 14.1. 11.2 Hz. 1H) 
1R (KBr) 3275. 1650. 1605. 1505 cm"' 
MS (SIMS, positive) m/z 460 (MH * ) 

2-[5- 'O'JJlt + isfi >\>#->l>T * >'-2-(4-> ? >f-^T ~ ;7iiM-6-t + 
7-1.6- : Jt Ko-1- f"J 5 >>;l/]-N-(l- 'Ov^-3.3.3- MJ7^to-2- * 

H2fi<5»J320*e<k^'tt (235 mg. 0.396 mmol) (10 ml)&tf*;U 

7»J> (2 ml) ©ig£&iftK&5!S£lS&T103; (89 mg)€r»D^. 

j - ;u-cft# t /Co ur & h 'j*m7^D7K 

57-<-(75:25 ^?oo^>- ft»xf;l) II J: 0 frttfiJS U 
£fcfe£fei: LT135 mg (55X)l#fc 0 ^OfeO^^ootwlA* ^+^>(50:50) 
^•off^U fc£fcfl£56 mg $/co 
mp 220-222'C 

1 H-NMR (500 MHz. DMS0-d.+D,0) <5 8.35 (s. 1H). 7.43 (d. J = 7. 1 Hz. 2H). 
7.40 (t. J = 7.1 Hz. 2H). 7.35 (t. J = 7. 1 Hz. 1H). 7.26-7.17 (m. 5H). 
7.15 (d. J * 8.9 Hz. 2H). 6.56 (d. J = 8.9 Hz. 2H). 5.17 (s. 2H). 4.47 ( 
d. J = 16.6 Hz. 1H). 4.38-4.32 Go. 2H). 3.16 (dd. J = 14.3. 2.2 Hz. 1H). 
2.98 (s. 6H). 2.65 (dd. J = 14.3. 11.5 Hz. 1H) 
[R (KBr) 3390. 3280. 1715. 1650. 1605 cm' 1 
MS (CI. positive) ra/z 622 (MH * ) 
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2-[5- T 5 ; -2-(4-^ > f *T ; ; 7 xiA)-6-t* V-l, 6- ^tKa-l- tf'J 
i i^;U]-N-(l- ^>y^-3.3.3- h'J7A>*o-2- t+V^otfA) T-fc*i K 

HMJ26i:l^fil0^j*Ttf HSffiffl34©£E{fc£#l (53 mg. 0.085 mmol) 
on y * > (3 ml) TiV-A (0.03 ml. 0.3 mmol)&CF h 'J 7 

*to^>^tv>i (0.05 ml. 0.6 mmoDirffiLSU S®{fc£&£&£.*£BB 
t LT36 mg (87 %Wtz a 
mp 219-223*C 

'H-NUR (500 MHz. DMS0-d«+D,0) 5 7.31 (s. 1H). 7.27-7.17 (m. 5H). 7.07 ( 

d. J - 8.8 Hz. 2H). 6.55 (d. J - 8.8 Hz. 2H). 4.41 (d. J - 16.2 Hz. 1H). 

4.35-4.27 (m. 2H). 3.15 (dd. J ■ 14.3. 2.2 Hz. 1H). 2.95 (s. 6H). 2.66 ( 

dd. J - 14.3. 11.4 Hz. 1H) 

IR (KBr) 3280. 1635. 1605 cnf * 

MS (SIMS, positive) m/z 488 (MH * ) 

$ttM36 

2-[5- ^W; ;-2-(4-^^f^7; ;7ii*)-6-t+'M.6- 5>tKo-l- 
tf'J * i^H-N-O- *>5>*-3.3.3- F'J7^to-2- ++77*0 tT;U) T*9 

mt&m4<D&M<t£to (90 mg. 0. 148 romol)©;* 9 J-)\> (4 ml) RU-*® ( 

o.2 mi) (Dm&&mz£.xzws.T-c\o% /<9s>*i.K* (3i Bg)*tm^, ** 

6ftOS«fl5*«af0«K7K*+ h 'J ^ A7XS« (50 mDlltD*, ftBrx^;l/TfS 

^'J*'!r^*7A?D7h? , 77^ - (97:3 ?°ot.;lA- /9J-^) 
5£»tt»U £®{fc£ ! 8l£&£££fltLT46 mg (62 
dd^U- (50:50)^^H^b b b L. f£££*£.i H £23rag&fco 
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2-[5- 7 • y-2-(4-^>f AT; ; 7i-^H-t+V-1.6- fc?U 
5 SJ/H-N-U- 'O'JJb-S.S.Z- h'J7;l+a-2- t+vyoW) T-t^i K 

SIMJ26tl5lfil©^feT^To/co HJfi<5H34©SE{fc^«!) (53 mg. 0.085 mmol) 
^yjooy^ (3 ml) T-V-A (0.03 ml. 0.3 mmol)&tf h 'j 7 

;l/*a / ? >x;l/*>flt (0.05 ml. 0.6 mmoDt&SU £K{I:'£&£&£.&bb 
i: LT36 mg (87 %mtz 0 
mp 219-223'C 

'H-NMR (500 MHz. DMSO-d.+D^) 5 7.31 (s. 1H). 7.27-7.17 (m. 5H). 7.07 ( 

d. J - 8. 8 Hz. 2H). 6.55 (d. J * 8.8 Hz. 2H). 4.41 (d. J s 16.2 Hz. 1H). 

4.35-4.27 (m. 2H). 3.15 (dd. J = 14.3. 2.2 Hz. 1H). 2.95 (s. 6H). 2.66 ( 

dd. J = 14.3. 11.4 Hz. 1H) 

IR (KBr) 3280. 1635. 1605 cm"' 

MS (SIMS, positive) m/z 488 (MH * ) 

2-[5- ^f;b7;;-2-(4-^^^7;;7x-^)-6-t+V-1.6- f J£Ya-\- 
£<J *i^l]-N-(l- ^>^A-3.3.3- h'J7;i/to-2- ^+7yotT;U) 

HJStW34©^B<k^^ (90 mg. 0.148 mmol)© i 9 J -/U (4 ml) ( 
0.2 ml) ©££#fcc£*£B&TT10* '> # 7^i.&* (31 mg)£Jjnx., 

•/'J*y/^7L?07 hr77-f- (97:3 ^ootJl/Z.- *9J-M <~<* 
OfrAWSlU Mfk^«***ft»Ai:t^46 mg (62 *)#*• *©*>©£? 
OD t>/^- (50:50)fr£?M£fiU £23rag#fco 
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mp 270-275*C 

' H-NMR (500 MHz. DMSO-d,+D 2 0) 6 7.27-7. 17 On. 5H). 7.07 (d. J = 8. 9 Hz. 

2H). 7.00 (s. 1H). 6.55 (d. J = 8. 9 Hz. 2H). 4.42 Cd. J = 16.3 Hz. 1H). 

4.34-4.27 (id. 2H). 3.15 (dd. J = 14.3. 2.2 Hz. 1H). 2.95 (s. 6H). 2.70 ( 

s. 3H). 2.65 (dd. J = 14.3. 11.4 Hz. 1H) 

IR (KBr) 3360. 1635, 1605 cm"' 

MS (SIMS, positive) m/z 502 (MH * ) 

HJfiffl37 

2-[2-(4-7tf^7; J 7 * -;U)-5-^ > i>Jl** is* * j _ 6 . 

7-1.6- >>hKo-l- f'J;-;;L]-N-(l- '<>i?;H.3.3- M?;u*o-2- * 

mMm32V>mm<K.Gti) (310 mg. 0.522 mmol) ©THF (8 raD^jftii^a^ h g 
(220 mg. 2.08 mmol)£to;t*f&, iSftT-b^^ (0.07 ml. 1 mmo 

l)£fiO*, 0 -CT1 B^&ftLfco IN (40 iDciiDA, BtS*x^ 

^TlAiBL/co «ltii«£ISfO&fi**?£-7- h 'J *i>7k®i& (40 nDS^Hitlk* 

S^^';*y;l.*7A?DT -(95:5 Joo.t;^- ,- 

«k0^tttt«L, *8<fcatt£fcfe*£fifcLT330 mg (99 X) 
mp 235-240'C 

'H-NMR (500 MHz. DMS0-d.+D,0) <5 8.38 (s. 1H). 7.59 (d. J - 8. 6 Hz. 2H). 
7.45-7.35 (m. 5H). 7.25-7.13 (m. 7H). 5.19 (s. 2H). 4.44 (d. J = 16.4 Hz. 
1H). 4.34 (d. J = 16.4 Hz. 1H). 4.26 (m. 1H). 3.14 (dd. J = 14.0. 2.2 Hz. 
1H). 2.60 (dd. J = 14.0. 11.7 Hz. 1H). 2.14 (s. 3H) 
IR (KBr) 3250. 1720. 1650. 1595 cm"' 
MS (SIMS, positive) m/z 636 (MH * ) 

mmmzs 

2-[5- 7 ; ; -2-(4-7 1 f ; ; 7 x-;i)-6-t + 7-1. 6- ^kKo-|- £ 'J 
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OJJl)-H-a- ^>i?;u-3.3.3- M 7^*0-2- t + yycj^) T-tr** k 

168 mmol) (5 ml) (0.25 aDRtflOX a& 

m (38 mgUMU SBfb^«^A&B«^LT39 mg (46$) mtz 0 

1 H-NMR (500 MHz. DMS0-d,+D a 0) 7.55 (d. J = 8. 6 Hz. 2H). 7.31 ( s . 1H). 

7.25-7.14 Go. 7H). 4.38 (d. J = 16.5 Hz. 1H). 4.28 (d. J = 16.5 Hz. 1H). 

4.23 (dd. J = 11.5. 2.2 Hz. 1H). 3.13 (dd. J = 13.9. 2.2 Hz. 1H). 2.61 ( 

dd. J = 13.9. 11.5 Hz. 1H). 2.11 (s. 3H) 

IR (KBr) 3280. 1650. 1595. 1530. 1505 cm" 1 

MS (CI. positive) m/z 502 (MH * ) 

fSJfi<M39 

2- [5- <>^;i.t+-/»^t:-;i,7;;-2-(4-h>J 7Woy^^-^ 7 
;;7x-AH-t+V-l,6- i>t Ko-i- f U S s>;H-N-(l- ^>^u-3.3.3- 

ntkm32<Dm&<t'&® (300 mg. 0.505 mmol) t h 'Jx*;ur * Xo.09 ml. 
0.6 mmol) ©THF (10 ml) <Z>£ftlC-78 "CTfrK h 'J 7 ;U^d y 9 > >ffi 
(0.10 ml. 0.59 mnoDfctn*, -78 XTCI.5 *m*tf bfc. SEftojc (2 ml) 
fclllU., MT30»IB!t#Lfc», 5fc»*tt£*(50 ■Delink ftKx*;t, 

^nAr^z£^->U -7 A^D7 7 * -(75:25^? a o > 9 >- fi^ 

x**) KJ:0»B|»BU M<fcMt*filtAfcLT312 mg (85 X) ?*/c 0 
tOt(!)*?DD*U- ^MJ-> (50:50)j^*WttfiU, fce.t§B B e£223 mg?# 

/Co 

mp 135-138"C 

'H-NMR (500 MHz. DMSO-d.+DiO) 6 8.39 (s. 1H). 7.45-7.33 (m. 7H). 7.27 ( 

d. J = 8.7 Hz. 2H). 7.21-7.14 (m. 5H). 5.19 (s. 2H). 4.36 (brs. 2H). 4.2 
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5 Cdd. J = 11.4. 2.4 Hz. 1H). 3.13 (dd. J . 14.0. 2.4 Hz. 1H). 2.59 Cdd. 

J = 14.0. 11.4 Hz. 1H) 

IR (KBr) 3300. 1725. 1650. 1515 cm"' 

MS (SIMS, positive) m/z 726 (MH * ) 

2-[5- 7 i J -2-(4- h i) 7Jl*vt 9 >ZJ\,*-j\,t i j 7l - ;lH . t+ 7 _j 
6-^tKo-l- f.J-^]-N-(l-<>^;u- 3 .3.3- M 7**0-2- 77 *' 

*JI«26tW«©»ifeTfTofc. ft««390SBMf|(ioo v. 0.138 mmol) 
*^ DDy ^ < 8 m l> (0.05 ml. O.SmmoDSC/M? 

A*oy^xA*>8 (0.075 ml. 0.85 ■oDtttlU £®ft£«5£fcfe& 
B B atLT77 mg (94 !K)»fc 0 
rap 1 88-1 91 "C 

'H-NMR (500 MHz. DMS0-d,+D 2 0) S 7.36 (d. J = 8. 7 Hz. 2H). 7.32 (s. 1H). 
7.30 (d. J = 8.7 Hz. 2H). 7.21-7.14 On. 5H). 4.42-4.30 Cm. 2H). 4.26 (dd. 
J ■ 11.5. 2.4 Hz. 1H). 3.14 (dd. J = 13.9. 2.4 Hz. 1H). 2.59 (dd. J = 
13.9. 11.5 Hz. 1H) 

IR (KBr) 3400. 3250. 3050. 1645. 1615. 1555 cm' 1 
MS (SIMS, positive) m/z 592 (MH * ) 

2-15- *{>J>At*>*A#iAT$ y-2-(4--ry7o#*-/**#iAT5 j 
7i-;l,)-6-t + ';-l,6- i^tKo-l- tf'J;y^H-(l- ^>^-3.3,3- \. 

mrnrnvftrnmo^mrn^it. immohmiiksoo mg. 0.505 mod 

£THF (8 nDjgffi^ ^Sf^h'J^A (106 mg. 1.00 mraol)CD#£T> ?oufc 
Bf-f vrot;K0.12 ml. 1.1 mmol) tfiCt$-t*- % $effc£tt£fc£*g B B i t LT 
320 mg (93 *) f#fc„ 
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rap 219-221'C 

'H-NMR (500 MHz. DMSO-d.+D,0) 6 8.38 (s. 1H). 7.48 (d. J = 8. 7 Hz. 2H). 
7.45-7.38 (in. 4H). 7.35 (t. J = 7. 0 Hz. 1H). 7.23-7.13 (m. 7H). 5.18 (s. 
2H). 4.95 (sept. J = 6. 2 Hz. 1H). 4.44 (d. J = 16.4 Hz. 1H). 4.33 (d. J 
= 16.4 Hz. 1H). 4.24 (dd. J = U.4. 2.2 Hz. 1H). 3.13 (dd. J = 13.9. 2.2 
Hz. 1H). 2.60 (dd. J = 13.9. 11.4 Hz. IH). 1.29 (d. J = 6.2 Hz. 6H) 
IR (KBr) 3250. 1720. 1690. 1655. 1605. 1500 cm' 1 
MS (CI. positive) m/z 680 (MH * ) 
H&0J42 

2-[5- 7; J-KA-J JZfatflris-h )\,jr:z.)\,ri ; 7*r:;!,)-6-t+V-l,6- 
•^hKo-l- e<; ? s>A,]-N-(l- ^>^/p-3. 3. 3- M 7^*0-2- **y7*o 

£&fll2 iBttCJTttT^flttfc. HPS. fl$|{*l4lCDS®{fc£*$| (88 rag. 0.1 
3 mmol) **9/-)\> (5 ml) 10% l>t%m (29 mg)©ffr£T, 

**#BaTTRt£:**, £®tt£to£^&£ B B etLT52 mg (73 »f*fc. 
mp 131-135*C 

•H-NMR (500 MHz. DMS0-d.+D,O) d 7.44 (d. J » 8. 7 Hz. 2H). 7.31 (s. IH). 
7.23-7.12 (m. 7H). 4.94 (sept. J = 6. 2 Hz. IH). 4.39 (d. J = 16.3 Hz. IH). 
4.28 (d. J = 16.3 Hz. IH). 4.23 (dd. J = 11.3. 2.1 Hz. IH). 3.13 (dd. J 
■ 14.0. 2.1 Hz. IH). 2.61 (dd. J = 14.0. 11.3 Hz. IH). 1.29 (d. J = 6.2 
Hz. 6H) 

IR (KBr) 3380. 1690. 1660. 1610. 1510 cm" » 
MS (CI. positive) m/z 546 (MH * ) 
£»J43 

2-15- 1 > iSJ\,**i/1j )\,#=.)\,y \ J -2-(3. 5- : J- V a y i -;t,)-6-^-+ y-l. 
6-S>b Ko-l- tf.J $i;;H-N-(l- ^>-^;b-3.3.3- h'J7/l/to-2- 7 
otW T*9 i K©£fiS 
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( 1 ) 2- [5- n, T ;;-H3.5-^ho7x- Wt 

+ 7-1.6- ^tFD-|- K»J2s;aJ-N-(1--C>j;a,-3.3.3- h')7J\,*v- 2 - 

[5- ^>y^*^^7;AH3.5-^ho 7i ^)W;.|.6- 
y t Kd-i- f'J a yi*J R» (**ftll6<Z>Mfl:£ft. ^x^^x-x^t 
3.74 g. 7.08 mmol)£DMF (25 ml) 3-7;;-l.l.l- MJ7 

;u*o- 4 - oSSMtt. 1.78 g. 8.12 mo 

1), VSClOMtt (1.63g. 8.50 mmoD&tfHOBT (1.91 g. 14.I mmoDifcau 
ittfc***a»feHf*fcLT4.06 g (86 X) f#/c 0 

1 H-NlfR (500 MHz. DMSO-d,) 6 9.06 (s. 1H). 8.94 (t. J = 2. 1 Hz. 1H). 8.7 
1 (d. J - 2.1 Hz. 2H). 8.49 (s. 1H). 8.40 (d. J = 8.7 Hz. 1H). 7.45 (d. 
J = 7.1 Hz. 2H). 7.40 (t. J - 7.1 Hz. 2H). 7.34 (t. J = 7. 1 Hz. IH). 7.1 
4-7.05 (id. 5H). 6.62 (d. J = 7.3 Hz. IH). 5.20 (s. 2H), 4.51 (d. J = 16. 
8 Hz. IH). 4.36 (d. J ■ 16.8 Hz. IH). 3.98 (m. IH). 3.85 (a IH). 2.89 ( 
dd. J = 14.1. 2.9 Hz. IH). 2.65 (dd. J = 14.1. 10.6 Hz. IH) 
IR (KBr) 3280. 3090. 1720. 1665. 1510 cm- 1 

(2) ±I£LKu*Wfc£& (3.22 g. 4.80 mmol)£DMS0 (20 ml)&tf h *x > 
(20 WSCI0ig»lg (4.60 g. 24.0 mmoD&tfy ! o a mm ( 

0.80 ml. 9.7 mooDifiaU Mfk^tt^*Hfe«|At LT2.70 g (84 %) f# 

mp 154-157'C 

'H-NMR (500 MHz. DMSO-d.+D.O) S 8.97 (t. J = 2.0 Hz. IH). 8.63 (d. J = 
2.0 Hz. 2H). 8.45 (s. IH). 7.45 (d. J = 7. 1 Hz. 2H). 7.41 (t. J = 7.1 Hz. 
2H). 7.36 (t. J = 7. 1 Hz. IH). 7.09-7.00 Cm. 5 H). 5.20 (s. 2H). 4.48 (b 
rs. 2H). 4.09 (dd. J = 11.7. 2.5 Hz. IH). 3.03 (dd. J = 13.7. 2.5 Hz. IH). 
2.49 (dd. J = 13.7. 11.7 Hz. IH) 
IR (KBr) 3300. 3070. 1725. 1655. 1540. 1515 cm"' 
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MS (SIMS, positive) m/z 687 (M+H,0+H* ) 

2-[5- 7 $ y -2-(3. 5-^- ho^i-^H-t+V-l.e- ^ t Ko-l- f'j ? -7 
;H-N-(1- 0^;U-3.3. 3- M7/U*o-2- 7 7*o £;(,) 7*9 1 K©£ 
file 

^SS^etl^^O^T^o/Co Hte^l43O^S/t:^C405 mg. 0.606 mmol) 
(7 ml) Jg««K 7-y-jl, (0.21 ml. 1. 9 rnmoDSO 5 h >J 7 
^D^>x;lt.>l8 (0.29 ml. 3. 3 mmo I ) <b MS U SSEffc£&£3£&fc5 H B B 
<!: LT305 mg (94 %) ?#/i 0 
mp 206-209"C 

"H-NMR (500 MHz. DMS0-d«tD*0) 6 8.91 (t. J = 2. 1 Hz. 1H). 8.56 (d. J = 
2.1 Hz. 2H). 7.34 (s. 1H). 7.10-7.01 On. 5H). 4.45 (brs. 2H). 4.10 (dd. 
J = 11.4. 2.6 Hz. 1H). 3.03 (dd. J = 13.7. 2.6 Hz. 1H). 2.50 (dd. J = 
13.7. 11.4 Hz. 1H) 

IR (KBr) 3280. 3070. 1660. 1605. 1540 enf ' 
MS (CI. positive) m/z 535 (MH + ) 

2-[2-(3.5--^T i J 7 *.-J\,)-5-*>iS;\,**i/jjiltf-)l7 I J -6- **7-l. 
6-^tKo-l- try $ y^]-N-(i- K^>J)\,-Z.Z,Z- M 7;l*o-2- **77* 

0 f;l) 7*9 I K©£l3t 

nmm&tmmoijmTfTitzo w*>, immttomtitMm 1.33 

mmol) ©THF (13 ml) t?Jc (6 ml) Org£jg?«<K (890 mg. 15.9 nmoOfc 

ine& (o.7 mi) tMU nmtG®*rm£.&&b Lxm mg (97 %) mz a 

rap 178-181*C 

1 H-NMR (500 MHz. DMS0-d.+D,0) 5 8.34 (s. IH). 7.45-7.38 (m. 4H). 7.36 ( 
t. J «= 6.9 Hz. 1H). 7.20 (t. J = 7.0 Hz. 2H). 7.17-7.11 (m. 3H). 6.00 (t. 
J = 2.0 Hz. 1H). 5.82 (d. J = 2.0 H2. 2H). 5.18 (s. 1H). 4.51 (d. J = 
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16.0 Hz. 1H). 4.44 (d. J = 16.0 Hz. 1H). 4.10 (dd. J = u. 4 . 2.4 Hz. 1H) 
3.09 (dd. J = 14.2. 2.4 Hz. 1H). 2.66 (dd. J = 14.2. 11.4 Hz. 1H) 
IR (KBr) 3420. 3330. ,1680. 1645. 1600. 1520 cnr' 
MS (CI. positive) m/z 609 (MH * ) 

2-[5- T;y-2-(3,H7;;7xa)- W ;-l, 6 - ^tKo-l- f <) i i> 
*]-N-(l- 0^1,-3.3.3- h'J7;^ D -2- t + vy D ^) t*?1 K cd^ 
file 

*m\2 tmma*mT?T^tz a mmm^^it^mm ag . 0.246 mmoo 

Z**J-)\, (5 ml) SCfTHF (3 nil)©ig£$gft<K 10* ( 56 m 

mp 127-130"C 

'H-NMR (500 MHz. DMSO-d.H^O) 6 7.26 (s. 1H). 7.21 (t. J = 7. 0 Hz. 2H). 
7.16-7.12 On. 3H). 5.93 (t. J = 2. 0 Hz. 1H). 5.77 (d. J = 2.0 Hz. 2H). 
4.45 (d. J = 15.9 Hz. 1H). 4.39 (d. J - 15.9 Hz. 1H). 4.05 On. 1H). 3.08 
(dd. J = 14.0. 2.4 Hz. 1H). 2.69 (dd. J - 14.0. 11.2 Hz. 1H) 
IR (KBr) 3320. 1650. 1600. 1520 era" 1 
MS (CI. positive) m/z 475 (MH * ) 

2-[5- '<>y^t+i'*^t:i/i7;;-6- **y-2-(3-t:<j JMO-i.B-s?b K 

n-1- f'J ^;U]-N-(1- ^>i>;U-3.3.3- h »; 7 n-2- **y7ofn,) 

(1) 2-[5- 0'JJl**i/tj}\,tf->\,T i J-G- **y-2-(3-e«l : J)\,)-\.$- 
^tKo-i- t*>J * ->;l,]-N-(l- 0*;i,-3.3.3- h'J7;^o-2- t Ko*-> 
7okM,) T-tr*: K<Z>£jfcl*|Sifc0Jl i:^O^T?To/c 0 BP*,, [5- Ky 
i>Jl**>tiJl,tf-)l,T i y-6- t+V-2-(3-tiJ-;;iH6-ytKo-i- £'J 
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i RB| (2*0417<D£JBff:£tt. 2.50 g. 6.57 nunol)£DMF (25 ml) ® 

tt«K 3-7; h'J7^to-4- 7 i _;l-2- 79 J -A, (#%<*Jl © 

SBfk^tt. 1.51 g. 6.89 unol). WSCKDttBttt Cl. 51 g. 7. 88 mmoD&tfHOBT 
(1.77 g. 13.1 mmol) tliU BWft^tt^jfcfefefit UT3.58 g (94*)»fc, 
mp 205-209'C 

'H-NMR (500 MHz. DMSO-d.) S 8.92 (s. IH). 8.70 (dd. J = 4. 9. 1.6 Hz. 1H). 
8.64 (d. J = 2.1 Hz. 1H). 8.45 (s. 1H). 8.35 (d. J = 8. 7 Hz. 1H). 7.76 ( 
m. 1H). 7.44 (d. J = 7. 1 Hz. 2H). 7.42-7.37 On. 3H). 7.34 (t. J = 7. 1 Hz. 
IH). 7.23-7.16 (id. 3H). 7.08 (d. J = 7.2 Hz. 2H). 6.69 (d. J » 7. 1 Hz. 1 
H). 5.19 (s. 2H). 4.45 (d. J = 16.8 Hz. IH). 4.29 (d. J = 16.8 Hz. IH). 
4.03 (m. IH). 3.88 (sext. J = 7. 1 Hz. IH). 2.92 (dd. J = 14.2. 2.9 Hz. 1 
H). 2.71 (dd. J = 14.2. 10.4 Hz. IH) 
IR (KBr) 3370. 3280. 3050. 1720. 1665. 1600. 1515 era-' 
(2) ±Et Yn*i/it£fy (2.76 g. 4.75 mmol)£DMS0 (20 ml)&tfh;Ux:/ 
(20 ml) ©fi#»»»K (4.55 g. 23.7 ranoDStf^ o oRg ( 

0.80 ml. 9.7 molNrttaU iffifb^a^j|^ B B 9 1 LT2. 39 g (87*)f#/c e 
mp 88-9 PC 

'H-NMR (500 MHz. DMSO-d, +0,0) 6 8.69 (dd. J * 4.9. 1.6 Hz. IH). 8.56 (d. 

J = 2.2 Hz. IH). 8.43 (s. IH). 7.68 (m. IH). 7.46-7.33 (m. 6H). 7.20-7.1 

0 (m. 5H). 5.19 (s. 2H). 4.41 On. 2H). 4.20 (dd. J = 11.4. 2.5 Hz. IH). 

3.10 (dd'. J = 14.0. 2.5 Hz. IH). 2.57 (dd. J - 14.0. 11.4 Hz. IH) 

IR (KBr) 3300. 1720. 1655. 1595. 1510 cm" 1 

MS (C.I. positive) m/z 580 (MH * ) 

HS6fiW48 

2-[5- T I J -6- **V-2-.(3-tr»J i>;U)-1.6-v>t Ko-1- f >J * ifJi,)-H-(\- 
'O^U-3.3.3- h'j7;U^o-2- t4 l vyotA) T-ti9i h'<D&& 

mmm2 tmrn^mr^Ltzo ep^ % mmm47<Dmm<t&fo (200 mg. 0. 
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345 jwnol) Z/9J-)l (6 ml) &C/THF (4 m I ft * n m^v'J^fi. 
Btm (144 mg) 7X*511SITTSIl:$^ £®<fc£«J£fteLl§{* t l 

Till nig (72*)f#^ 0 

'H-NMR (500 MHz. DMS0-d,+D,0) 8 8.63 (dd. J = 4.8. 1.5 Hz. 1H). 8.50 (d. 
J « 1.8 Hz. 1H). 7.61 (m. 1H). 7.33 (s. 1H). 7.32 (dd. J = 7. 9. 4.8 Hz. 
1H). 7.20-7.11 (i. 5H). 4.35 CAB-q, J = 16.9 Hz. 2H). 4.20 (dd. J = u. 3 . 
2.3 Hz. 1H). 3.10 (dd. J - 14.0. 2.3 Hz. 1H). 2.58 (dd. J = 14. o. 11.3 H 
z. 1H) 

IR (KBr) 3410. 3270. 1690. 1650. 1605. 1535 era-' 

MS (CI. positive) m/z 446 (MH * ) 

H&0J49 

2-[5- <>^;i,t+->*;bt;-^7;;-6- 5* , *v-2-(4-e»jy^)-i.e-s;t k 

d-1- f'J * S>;U]-N-(1- *>iSJl-Z.3.Z- M7;U*o-2- t+V^DfA) 

(1) 2-(5- <y i?Jl**i/ti)\,#-j\,Ti ^-6- **y-2-(4-fcf«J 2W-1.6- 
^tKo-1- fcfU J i?;H-N-(l- ^>^;U-3.3.3- MJ7^to-2- t Ko*-> 

^oh-;u) T±?i h'o&mtnmmi t®®<D*m-c'<t-,tz 0 bp*,, [5- 

i V-ll) (##0118©£Jgffc:£&. 2.66 g. 6.57 mmol)£DMF (25 ml) 

3-7; 7 -1.1.1- h 'J yjlta-i- 7x-/U-2- 79 J-Jl, (###!l © 
SS<fc£to. 1.51 g. 6.89mmolK WSClOigifclg (1.51 g. 7.88 imnoD&tfHOBT 
(1.77 g. 13.1 mniol) fcfcgU § tt{fc£fo*&3rfe|g a B B t LT3. 59 g (94*)?# 
Aio 

mp 213-217*C 

' H-NMR (500 MHz. DMS0-d.) S 8.96 (s. 1H). 8.62 (d. J = 5.9 Hz. 2H). 8.4 
5 (s. 1H). 8.36 (d. J s 8. 7 Hz. 2H). 7.44 (d. J = 7. 1 Hz. 2H). 7.42-7.32 
(id. 5H). 7.23-7.16 (m. 3H). 7.09 (d. J = 7.0 Hz. 2H). 6.71 (d. J = 7. 1 H 
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z. 1H). 5.19 (s. 2H). 4.42 (d. J - 16.7 Hz. 1H). 4.23 (d. J « 16.7 Hz. 1 
H). 4.07 (m. 1H). 3.89 (sext. J = 7. 1 Hz. 1H). 2.94 (dd. J = 14.2. 2.8 H 
z. 1H). 2.71 (dd. J = 14.2. 10.6 Hz. 1H) 
IR (KBr) 3380. 3270. 1725. 1660. 1595. 1515 cm"' 

(2) ±Et Ka*s/ffc*fl| (2.79 g. 4.80 mmol)£DMSO (20 ml)&tf h;Ux> 
(20 ■lXDftftftftcK WSClOfcBfig (4.60 g. 24.0 mn\)WJ ? a ofitjfc ( 

0.80 ml. 9.7 wDiAIU t LT2.24 g (81*)»fc a 

mp 182-185'C 

'H-NMR (500 MHz. DMS0-d.+D,0) 6 8.58 (d. J = 6.0 Hz. 2H). 8.43 (s. 1H). 
7.44 (d. J * 7.1 Hz. 2H). 7.40 (t. J = 7. 1 Hz. 2H). 7.36 (t. J - 7. 1 Hz. 
1H). 7.30 (d. J - 6.0 Hz. 2H). 7.20-7.12 (m. 5H). 5.19 (s. 2H). 4.40 (d. 
J = 16.5 Hz. 1H). 4.32 (in. 1H). 4.25 (dd. J * 11.5. 2.5 Hz. 1H). 3.11 (d 
d. J = 14.0. 2.5 Hz. 1H). 2.58 (dd. J = 14.0. 11.5 Hz. 1H) 
IR (KBr) 3380. 3290. 3030. 1725. 1660. 1595. 1515 cnf' 
MS (CI. positive) m/z 580 (MH + ) 

nmiso 

2-[5- 7;y-6- **7-2-(4-eV v>/lO-1.6->>fc Ko-1- fcf 'J > i»H-N-(l- 
^>^;b-3.3.3- h'j7^D-2- 7i:*$ K©£fiJc 

£Mi{«2 iW«©aSW,fc 0 mtft49O«Bfb««(2S0 mg. 0.431 nunol) 
Z*9 J-il (6 ml) &CHHF (4 iDcDft^m^ 10% ^7^7^* (114 
mg) cd#£T\ **OT*TTRtES*, Mfc£to*jS*feB&* LT161 mg 
(84*) fcfc 0 

1 H-NMR (500 MHz. DMS0-d,+D 2 0) 6 8.52 (d. J = 6. 0 Hz. 2H). 7.32 (s. 1H). 
7.24 (d. J = 6.0 Hz. 2H). 7.19-7.13 On. 5H). 4.38 (d. J = 16.1 Hz. 1H). 
4.29 (m. 1H). 4.25 (dd. J * 11.5. 2.5 Hz. 1H). 3.11 (dd. J = 14.1. 2.5 H 
z. 1H). 2.59 (dd. J = 14.1. 11.5 Hz. IH) 
IR (KBr) 3420. 3360. 3050. 1650. 1615. 1595. 1540 cnf' 
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MS (CI. positive) m/z 446 (MH * ) 

2-(5- OiJ)l,**i/t>>l,tf-jlT i y-6- ttV-2-(2-fXi;i,).i,6-i;t K 
T-tr* $ K®£l£ 

(1) 2-[5- '<>W+^W:^7;;-6- 7-2-(2-f-x«;u)-i. 6- 
i>tKa-i- t-'J = i>;U]-N-(l- -Ov^U-3.3.3- h'j 7 ;l,to-2- tKa*^ 

•^^t + i/*;^t:-;l,T;y-6- t+V-2-(Z-fi_;l,)-|.6-i;tKo-l- b*<l 
i y-;H ittt (#*ffll9©M<fc£ia». 2.00 g. 4.84 mmol)&DMF (20 ml) £ 
tt«K 3-7; M7**o-4- 7x-;U-2- 79J-)\, © 

£g<k£fo. 1.11 g. 5.06 mmol), WSCI©E»iS (l.n g. 5.79 mmol)&C/H0BT 
(1.31 g. 9.69 mnol) tMU S Wfk^tt^^Stftfe.^ t LT2. 66 g (94 X) 

np 228-230'C 

'H-NMR (500 MHz. DMSO-d.) 5 8.87 (s. 1H). 8.54 (d. J = 8.9 Hz. 1H), 8.3 
9 (s. 1H). 7.77 (dd. J - 5.1. 1.0 Hz. 1H). 7.43 (d. J = 7. 1 Hz. 2H). 7.3 
9 (t. J = 7.1 Hz. 2H). 7.36-7.19 (m. 6H). 6.98 (dd. J = 5.1. 3.8 Hz. 1H). 
6.89 (m. 1H). 6.76 (d. J = 7. 1 Hz. 1H). 5.18 (s. 2H). 4.72 (d. J « 16.8 
Hz. 1H). 4.50 (d. J = 16.8 Hz. 1H). 4.23 On. 1H). 3.95 (m. 1H). 3.02 (dd. 
J = 14.1. 2.8 Hz. IH). 2.75 (dd. J = 14.1. 11.0 Hz. 1H) 
[R (KBr) 3380. 3260. 1705. 1660. 1595. 1525 air 1 

(2) ±Et Ko*->ffc£4fc (1.80 g. 3.07 mmol)£DMS0 (15 ml)&C/h^x> 
(15 ral)®iI£JgfttK WSCIO£»£ (2.94 g. 15.3 iMol)fttfS>* ooftB* ( 

0.50 ml. 6.1 mmoOt&SU b UT1.47 g (82 5!) if 

tz, 

mp 108-1 1TC 
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'H-NMR (500 MHz. DMS0-d,+D,0) 6 8.36 (s. 1H). 7.75 (d. J = 5. 1 Hz. IH). 
7.43 (d. J = 7.1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.34 (t. J = 7. J Hz. 
1H). 7.29-7.22 (a 5 H). 6.97 (dd. J = 5. 1. 3.8 Hz. 1H). 6.77 Cbrs. IH). 
5.18 (s. 2H). 4.73 (d. J = 16.7 Hz. IH). 4.50 Cd. J = 16.7 Hz. IH). 4.39 
(dd. J = 11.8. 2.3 Hz. IH). 3.19 (dd. J * 13.8. 2.3 Hz. IH). 2.66 (dd. J 
= 13.8. 11.8 Hz. IH) 

IR (KBr) 3280. 1720. 1640. 1595. 1530 era-' 
MS (CI. positive) m/z 585 (MH * ) 

2-[5- Tly-6- **7-2-(2-*x-;[,)-i.6->>t Ko-i- t* M S ^;U]-N-(l- 
"O^U-3.3.3- h 'J 7;ito-2- t+vyo f/U) T*?i K©£fifc 

mmQmtmmoysik-cft^tzo bp*,, zmmswrnmititwiGo mg. 1.30 

mmol) ^^od^> (15 mOSft*, T~v-;U (0.45 ml. 4.1 mmoDRtf 
K U 7 Jit-fa / ? >fi| (0.70 ml. 7. 9 mmol) i&g U £8I(fc-£*$j£$ 

tLT415 mg (71 %) ?#fc 0 
mp 1 98-20 i'C 

'H-NMR (500 MHz. DMS0-d«+D a 0) S 7.60 (d. J = 5. 1 Hz. IH). 7.28-7.22 (m. 
6H). 6.91 (dd. J = 5.1. 3.7 Hz. IH). 6.64 (brs. IH). 4.68 (d. J = 16.5 H 
z. IH). 4.43 (d. J = 16.5 Hz. IH). 4.37 (dd. J = 11.6. 2.4 Hz. IH). 3.18 
(dd. J = 13.9. 2.4 Hz. IH). 2.65 (dd. J = 13.9. 11.6 Hz. IH) 
IR (KBr) 3400. 3250. 1640. 1605. 1530 cm"' 
MS (CI. positive) m/z 481 (MH * ) 

mnms 

2-[5-[4- (#;l*>*» 7;;-6- **'J-2- 7i 

-vU-1.6- ^hKo-l- try i SJ*HKi- ^>JJl-Z.3.3- M7;U*o-2- 

(1) 2-(5- *.yy!iir*^i])i#-)\,T I y-6- **v-2- 7x;^-i.6- i> 
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t Ko-1- f'J^^H-[l- ^>-^^-2-(tert- 7*)\,iS/ f-;U> ij n,) 
>-3.3.3- h 'J 7WD^Df;H T-t* i K©£fi£(i£#<9J8 O^Pa1f*T*-5 ' 
N-[l- ^>^/l,-2-(tert- T'T/lif / ^/Ui/'J )l) ^-3. 3. 3- Y*)7)\,*a ' 

IS (1) ©BA-Hfc£& (3.50 g. 6.03 mmoDfc^oo t * > (60 ml)* % 2. 
6-;Uf-^> (1.05 ml. 9.04 mmol) Stftert- / ? <j ;i h 'J 7 u- 

h (2.92 ml. 12.7 mmol) iffigU §ft{b£fo£i»*&CDtt*: £ LT3. 94 g ( 
94 %) ®tzo 
mp 131.0-139. O'C 

'H-NMR (300 MHz. DMSO-d.) 6 8.84 (s. IH). 8.42 (s. 1H). 8.27 (d. J = 7. 
5 Hz. 1H). 7.52-7.11 (m. 15H). 5.19 (s. 2H). 4.39 (d. J = 2.2 Hz. 2H). 
4.25-4.21 (m. 1H). 4.21-4.00 (m. 1H). 2.96-2.92 (m. 1H). 2.74-2.69 (m. 1 
H). 0.89 (s. 9H). 0.08 (s. 6H) 

IR (KBr) 3330. 3190. 3050. 3000. 2950. 2920. 2880. 2850. 1730. 1720. 171 
5. 1695. 1680. 1665. 1650. 1640. 1635. 1605. 1560. 1540. 1535. 1520 cm"' 
(2) 2-(5- 7-y-6- **'J-2- 7i-;H,6- : Jt Ko-1- f »j $ -^AO-N- 
il- O ^^-2-(tert- -f+hVi f-;l> 'J Ji) ^-^^-3.3,3- h l ) 7 Jit 07' 
Dtf;H K0gfttt£J6ftl2 fc|iHl0£fcT*T->fc. EP*», IS ( 1 ) 

cog^ffc-^iU (3.50 g. 5.04 mmol)©x*y -;t, (50 mDtTHF (15 ml) 
8**K \0H'<7WA8t% (350 ng) #£T, **5ffl^TT5Co$^ §B«) 
<b^tt*««rfeffl*i:LT2.22 g (79»»fc, 
mp 142-153*0 

'H-NMR (300 MHz. DMS0-d.) 6 8.21 (d. J - 7.5 Hz. 1H). 7.46-7.12 (m. 11H). 
5.11 (s.2H). 4.26-4.21 (m. IH). 4.13-4.08 (m. 1H). 2.94 (dd. J = 14.8. 
2.4 Hz. 2H). 2.71 (dd. J = 14.8. 11.1 Hz. 2H). 0.89 (s. 9H). 0.10 (s. 3H). 
0.09 (s. 3H) 

[R (KBr) 3420. 3290. 3050. 3020. 2950. 2920. 2890. 2850. 1720. 1700. 168 



1 0 2 



WO 96/33974 



PCT/JP96/0II71 



0. 1675. 1665. 1660. 1640. 1605. 1575. 1540. 1535. 1520. 1505 cm"' 
( 3 ) 7kM{t+ h *) (60 % in oil. 1.60 g. 40. Onnnol) bTVUTilzj- 
>l (100 ml) frt>'mWLtzTJlzj*> K*«K*»T, 4-t KD^i//f A$g 
SSJMf-;!/ (3.32 g. 20.0 mmol)£JJ0x.T, U&VS &1SltitWLtz 0 gfcjfri-iN 
£5*£JjO*TpH3 KU ttETTMLfce ^«(lKBtx^;i, (150 ml) £&0;U 

vn^At^Lt, »tt**ET-e**L, ft&ftfc*S«-:/ij*y** 
7A^7^77^- (5:2 ^*t*->- BWtxf-71,) K ,fc 0 U 4-t 
Ko + ^y fASftfB? 'J ;ut LT3.59 g (93 X) »fc 0 

'H-NMR (300 MHz. CDCU) S 8.05 (d. J 8 8.0 Hz. 2H). 7.43 (d. J = 8.0 Hz. 
2H). 6.11-5.97 (m. 1H). 5. 45-5. 37 (m. 1H). 5.31-5.27 (m. 1H). 4.83-4.80 
(m. 2H). 4.76 (d. J = 4.7 Hz. 2H) 

1R (neat) 3400. 3080. 2920. 2870. 1930. 1715. 1705. 1700. 1690. 1645. 16 
35. 1610. 1575. 1505 cm " l 

(4) II (2) oa^fb^ftl (500 rag. 2.07 mmol)cD>> ? n o / Qo ml) 
&ftK*#"F\ MJif/l/7;> (2.30 ml. 0. 892 mmoi)£tf h »J y (15 
0 mg. 0.505 mmol) fcftl*., 30#ffflf*#Uc o fcfc&GVtHZ-fctftT. 4-t Ko + 
•>/?-4,£S§fiiT »J ;U (1.04 g. 6.28 mmol)£fiD;lT, IiSt^Stt!l*l/: 0 

fiis*iwB>iiif-;u (120 no «SfDta<br>*-oi.7jc»sixa : tefD^ 

THF (5 mOS&Kx h^y^l/T >*x^A7,t,*ij h'CDTHF fcfcd.OM. 1.07 
ml. 1.07 mmol)£Jjn*., S&T2 BfSltit&Ltz 0 S&ttKIWtxf'/u (150 ml) 
£flD*. *&tftefD££7jcT8fcfrU/c8L »7jcBfi»-er*i/^AT^«L, BE 
TTfiffiLfco 8&£>'J *y;i*7/.^D7 F757^ - (9:1 yjoo^ 

^*-*> (1 :20) frfcfcfcflU 2- [5- [4- {T V A,#z.A,) <*<> 

^yl/^*->*;U^x;uj T£ y-6- **v-2- 7xx;l/-i.6- Ko-1- try 
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i £ LT453 mg (76 JO 

mp 126. 0-135. 0"C 

'H-NMR (300 MHz. DMS0-d t ) 6 9.01 (s. 1H). 8.44 (s. 1H). 8.34 (d. J = 8. 
6 Hz. 0.8H). 8.27 (d. J = 9.2 Hz. 0.2H). 8.01 (d. J = 8. 3 Hz. 2H). 7.60 
(d. J = 8.3 Hz. 2H). 7.55-7.09 (a. 10H). 6.79 (d. J = 6. 6 Hz. 0.2H). 6.7 
2 (d. J = 7.0 Hz. 0.8H). 6.12-5.99 (m. 1H). 5.45-5. 42. 5.39-5.36 On. 1H). 
5.22-5.03 (m. 1H). 5.28 (s. 2H). 4.83-4.78 On. 2H). 4.42 (d. J = 16.5 Hz. 
1H). 4.26 (d. J = 16.5 Hz. 1H). 4.09-4.02 On. 1H). 3.94-3.87 (m. IH). 2. 
92 (dd. J = 14.2. 2.8 Hz. 0.8H). 2.82 (dd. J = 13.9. 7.2 Hz. 0.2H). 2.7 
4 (dd. J = 14.2. 10.2 Hz. 0.8H). 2.65 (dd. J = 13.9. 7.9 Hz. 0.2H) 
IR (KBr) 3280. 3050. 3020. 2920. 1735. 1715. 1700. 1695. 1660. 1650. 164 
5. 1635. 1605. 1560. 1545. 1525. 1520. 1515. 1505 cm" 
(5) II (4) ©§fl<Hfc-£& (400 rag. 0.602 mmol) ©y?oo>^> ( 2 5 m 
l)fcffi*KDess-Martin + ^ (510 mg. 1.20 mmoD^fiD^T, £ST 

&&m&Lti 0 gCSSS-g-to^x-T^ (20 iDOT-aMKL/i®^ f-^SKSfc-f h 'J 
t**Hts (25g / lOOmDtefolSK***- h ij ^A7k«jfiE (20 ml)£ira*.T, £ 

&T-2 tsfuvLwitz. *mi£#f»u &mmm*mi- b <) t> i+7m®KMm 

tifJU]? l+?a-7 j - (4:1 S>?uay*>- ftB*x?-;iO (i 

£0#ttft»U 2-[5-[4- (T>) Kt+^iiJlX^ji,) O 
/U] 7;;-6- + + V-2- 7i^-1.6- i^t Ka-1- t* 'J i ^;l]-N-(l- ^<> 
^^-3. 3. 3- M77U>ra-2- tt'^o^) T-tr*$ K^^«fe^>r^tt 
T287 mg (mwtzo 

'H-NMR (500 MHz. DM$0-d.+D,0) 58.40 (s. 1H). 8.02 (d. J = 8.2 Hz. 2H). 
7.59 (d. J = 8.2 Hz. 2H). 7.53 (t. J = 7.4 Hz. 1H). 7.39 (t. J = 7. 9 Hz. 
2H). 7.30 (d. J = 7.3 Hz. 2H). 7.22-7.14 (m. 5H). 6.11-6.00 (m. 1H). 5. 
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45-5.35 (m. 1H). 5.33-5.28 Cm. 1H). 5.28 (s. 2H). 4.83-4.81 (m. 2H). 4.4 
0 (d. J = 16.4 Hz. 1H). 4.35 (d. J «= 16. 4 Hz. 1H). 4.27 (dd. J = 11.3. 
2.2 Hz. 1H). 3.14 (dd. J = 13.9. 2.2 Hz. 1H). 2.66 (dd. J = 13.9. 11.3 H 
z. 1H) 

IR (KBr) 3320. 3290. 3050. 2920. 1715. 1705. 1695. 1665. 1660. 1650. 163 
5. 1625. 1620. 1615. 1600. 1570. 1565. 1560. 1540. 1520. 1510 cm"' 
(6) Ig (5) <Dgtfj<fc£ftl (200 mg. 0.302 nunol) ©^?oo/ * > do m 
l)Stt*K h ') "7 ■< y (31.7 mg. 0.121 mmoDSC/T- ( |- 

'J 7 x-;^X7 * >) ><=r ; J*jL (69.8 mg. 0.0604 mmol) £fiQ;lT, t»c&T 
ftWLtio i££&<:tra ij ^> (26. Su 1. 0.320 mmol)£fiD;lT, 2 B#ftfim#L 
fee Slffi^i^fi^xf-/!/ (20 mDTIfrff L/cO*k 15^^®7ic^^ h >J 

TRiSftTfflai la:,, i#^n^7jc®^iNtas-cpH2 cu ^oo^ * >-cm&L 

H?dvK77^ - (19:1-9:1 -4:1 ^DDy^- 
Ofl-fttfcSiU &fe*>r;l/£f#/c 0 ?#^n/;^--f ;u^ffi?x^;u C100 ml) Kjg 
*?U *Ti!fe»Lfc», **tt»7y*i/-)iTl8#lfc, £«t£«I£TT'2 ml 
ICtt**T«»U (20 ml)£JjO*T*S B B B £ffrtiJ$ii\ SSffc£&£& 

LT62.6 mg (3355) *#/::«, 
mp 202. 0-207. 0'C 

•H-NMR (500 MHz, DMS0-d«+D,0) 58.41 (s. 1H). 7.97 (d. J « 8.3 Hz. 2H). 
7.57 (d. J = 8.3 Hz. 2H). 7.53 (t. J = 7.5 Hz. 1H). 7.38 (t. J = 7.9 Hz. 
2H). 7.31 (d. J = 7.3 Hz. 2H). 7.22-7.14 (m. 5H). 5.27 (s. 2H). 4.40 (d. 
J = 16.3 Hz. 1H). 4.34 (d. J = 16.3 Hz. 1H). 4.26 (dd. J = 11.3. 2.2 Hz. 
1H). 3.14 (dd. J = 14.2. 2.2 Hz. 1H). 2.66 (dd. J = 14.2. 11.3 Hz. 1H) 
IR (KBr) 3350. 3250. 3050. 3000. 2900. 2780. 2600. 2450. 2300. 1730. 171 
5. 1705. 1695. 1685. 1650. 1645. 1630. 1570. 1560. 1540. 1520. 1510. 150 
5 cm 
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MS (SIMS, positive) m/z 641 (Tkfof*. MH •). 623 (MH * ) 

2-(5-(3- {i3lltf*is) O TiJ-S- **y-2- 7x 

-7U-1.6- ^tKo-l- ey 2 ^J-N-Ci.- ^>^-8.3 i8 - h 7 , u * 0 _ 2 _ 

( 1 ) m-7**fili;/^;K40.0 g. 0.206 mo 1) tl.l-i? /?J1*t K"5^>(7 
8.3 ml. 1.03 moi) OMtt«SfiT17^M, *^TfiDM«TJ=2H(Hfflttff L 

300 ml) t IN £8* (300 ml) S-ftliU Wifi L/cffl***» Ltz 0 if^n/clSI* 

**ET?fc«iiu ;dd*u- (9:i>-e*»ftu 3-y 

**-*£AM**fc*MlfcLT9.05 g (24 35) #fc a 
mp 178. 0-183. 5'C 

'H-NMR (200 MHz. CDCh) 6 8.78 (t. J = 1.6 Hz. IH). 8.30 (td. J = 7.8. 
1.6 Hz. 2H). 7.58 (d. J ■ 7.8. 1H). 3.97 (s. 3H) 

IR (KBr) 3450. 3090. 3000. 2950. 2800. 2650. 2550. 2320. 1725. 1605. 158 
0 cm"' 

(2) 3-y h + J/**#-*3?MBI (4.00 g. 27.8 mmol)©THF (100 g|)Bfi 
*l=*»TTtf.5>-5>yf-**Jt:7* Kfttt (10M. 4.44 ml. 44.4 mmol)£Jn 
*«T17B$IBI!I#Lfc. SB&'frttCTfc (50 raOfctniU *ET(i»j»*< 
50 ml Ktt«*-C«£Lfc. ?#£ttfcBhBiK£ft»xf-rt,Tll&aiU ttfttttt* 

T*£«Lfc 0 8«£S£f Si:, fcfe*--r;W3.50 g (95S)»£ft/c 0 Tjc^fk^- 
HJ^A (60 * in oil. 1.68 g. 42.1 mmol) tT V JIT ila-Jl (100 ml) ^ 

5&ffii:iN&B€l)D;lTpH3 «IU «ES£Lfc, SftHftBti^iU 
(200 ■l)£flD*. % tefOftttTjcj** h V ^ A7Kfcffiac/iaft£«rtTIE&&#U 
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H^D7hr77^ (5:2 CiO^RRU 3-t 

KD + ^/^;u^B§KT'Jy|/^fe^-^;ut LT2.89g (71 %)»fc c 

1 H-NMR (300 MHz. CDC1,) 5 8.06 (s. 1H). 7.99 (d. J = 7. 7 Hz. 1H). 7.58 

(d. J = 7.5 Hz. 1H). 7.45 (t. J = 7.7 Hz. 1H). 6.09-6.00 On. 1H). 5.45- 

5.37 Cm. 1H). 5.32-5.27 On. 1H). 4.85-4.81 (a. 2H). 4.76 (d. J = 5. 7 Hz. 

2H) 

IR (neat) 3400. 3080. 3000. 2930. 2880. 1715. 1705. 1695. 1680. 1665. 16 
60. 1645. 1635. 1610. 1585, 1575 cm 

(3) 2-[5-[3- (T >) J{,**i/ti <<'si>jl**i/ijj\,#^)i,) 7iJ 

-6- **7-2- 7i-H,6- ^kKo-l- e'J 5^,i,]-n-(i- ^>^;U-2- t 

KO + -/-3.3.3- h'J7^toyof;l) 7*9 i K©£l£lifSJfi0iJ53 t|s|t*<D 
HmXfT^ti* EP*,, ^Jfcffl53©Xg (2) OiWffcfctt (500 ng. 2.07 mmol) 
*^ DD ^> ClO ml)«K F'iif^7i> (2.30 ml. 0. 892 mmol), h »J 
*XY> (150 mg. 0.505 mmol) , RCft-h Ko + i/ y fA$|||7 U ;Kl. 0 
4 g. 6.28 mmol) fcfil&Stt, ff*'tlfc*-f **THF (5 ml)*. xh-77>;UT 
^--)/,7;U'J KOTHP *« (l.OM. I. 07 ml. 1. 07 mmol) -fc&SU ift 
fl:£1*l£&£*§B B B t LT465 mg (78 X) f#fc 0 
mp 192. 0-195. 0*C 

1 H-NMR (300 MHz. DMSO-d.) 5 9.02 (s. 1H). 8.43 (s. 1H). 8.34 (d. J = 8. 
6 Hz. 0.8H). 8.27 (d. J = 9. 1 Hz. 0.2H). 8.06 (s. IH). 7.91 (d. J = 7.8 
Hz. 1H). 7.75 (d. J = 7.8 Hz. IH). 7.57 (d. J - 7.8 Hz. IH). 7.58-7.28 ( 
m. 10H). 6.79 (d. J = 6.6 Hz. 0.2H). 6.72 (d. J = 7. 0 Hz. 0.2H). 6.13-5. 
99 (n. IH). 5.45-5.37 (m. IH). 5.31-5.23 (m. IH). 5.27 (s. 2H). 4.84-4.8 
1 (m. 2H). 4.42 (d. J = 16.5 Hz. IH). 4.25 (d. J = 16.5 Hz. IH). 4.11-4. 
01 (m. IH). 3.94-3.86 On. IH). 2.92 (dd. J = 14.2. 2.8 Hz. 0.8H). 2.82 ( 
dd. J = 13.9. 7.2 Hz. 0.2H). 2.74 (dd. J = 14.2. 10.2 Hz. 0.8H). 2.65 (d 
d. J = 13.9. 7.9 Hz. 0.2H) 
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IR (KBr) 3420. 3370. 3320. 3250. 3080. 3050. 3005. 2920. 1730. 1720. 17 
05. 1690. 1675. 1660-1645. 1640. 1635. 1620. 1600. 1595. 1585. 1575. 15 
60. 1540. 1520-1505 cm 

(4) 2-15-13- (TiJ**+S/**tf-*) *>s;* S M'j/*rt,.1fin,] TiJ 
-6- *+y-2- 7X-/H.6- yt Ko-l- f«J > S**]-N-(l- "<>->*-3.3.3 

ft-ytzo IPS, Ig (3) OBW(t^%(400 ng. 0.602 mmol)£ ^ ? o a * >? > 
(25 ml) «K Dess-Martin '<->f*>>-J-> (510 mg. 1.20 uoDTAIU ift 
<fc£ftl£&i5&*>OUt LT329 mg (82X)»fc. 

'H-NMR (500 MHz. DMS0-d,tD,0) <5 8.40 (s. 1H). 8.05 (s. 1H). 7.99-7.96 ( 
m. 1H). 7.75-7.7. (m. 1H). 7.59 (t. J = 7.7 Hz, 1H). 7.55-7.51 (m. 1H). 
7.38 (t. J = 8.0 Hz. 2H). 7.32-7.29 (m. 2H). 7.21-7.14 (m. 5H). 6.17-6. 
10 Cm. 1H). 5.43-5.38 (m. 1H). 5.32-5.28 (m. 1H). 5.27 (s. 2H). 4.84-4.8 
1 (m. 2H). 4.40 (d. J = 16.5 Hz. 1H). 4.34 Cd. J = 16.5 Hz. 1H). 4.26 (d 
d. J = 11.6. 2.5 Hz. 1H). 3.13 (dd. J = 14.2. 2.5 Hz. 1H). 2.66 (dd. J = 
14.2. 11.5 Hz. 1H) 

IR (KBr) 3280. 3050. 3010. 2920. 1720 -1695. 1670. 1660. 1650-1640. 16 
30. 1615. 1600. 1565. 1560. 1540. 1525. 1505 cm - 
(5) 2-I5-I3- dijJl^i/) <>i>)l**i/tr>l*z.)i,] 7;/-6- **y-2- 
7X-/U-1.6- ytKo-l- fcf'J « s;;H-N-Cl- ^>-;;U-3.3.3- K'J7^to 

-2- t^v^o^) T**i Ko**tt, %i&m5Zkm<D*&-cft'>tzo hp 

IS (4) ®@B*Kfc£ft (200 mg. 0.302 mmol) ^>>?do^> (10 ml) 
<K h 'J 7x-;u*X7 < > (31.7 mg. 0.121 mmol), r + ( h 'J 7x- 
'<7 : J*JU (69.8 mg. 0.0604 mmol), t?o >J *J >(26. 6 ^ 
1. 0.320 mmoDtSlES*, Hft«!fe«iftttlt^: LT64.2 mg (84X) f#/c 0 
mp 213. 0-215. 0*C 

'H-NMR (500 MHz. DMSO-d.tD a 0) $8.40 (s. 1H). 8.01 (s. 1H). 7.93 (d. J = 
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7.7 Hz. 1H). 7.70 (d. J = 7.7 Hz. 1H). 7.56 (t. J = 7.7 Hz. 1H). 7.52 (d. 
J ■ 7.7 Hz. 1H). 7.38 (t. J = 7. 9 Hz. 2H). 7.30 Cd. J = 7. 6 Hz. 2H). 7.2 

1- 7.14 (m. 5H). 5.26 (s. 2H). 4.39 (d. J = 16.3 Hz. 1H). 4.34 Cd. J = l 
6.3 Hz. 1H). 4.25 (dd. J - 11.3. 1.9 Hz. 1H). 3.13 (dd. J = 13.4. 1.9 Hz. 
1H). 2.60 (dd. J = 13.4. 11.3 Hz. 1H) 

IR (KBr) 3380. 3250. 3050. 2900. 1735. 1720. 1705. 1690. 1650. 1640. 163 
5. 1620. 1605. 1565. 1560. 1535. 1520. 1515. 1505 cm 
MS (SIMS, positive) m/z 641 OKfOt*. MH *). 623 (MH *) 
#£«flJ55 

2- (5- >T *J?c>X)l,**i,l,;i,tfz.jiT i y-6- t*V-2- 7ii/H,6- iSt 
Ko-1- e»J i i?^)-N-(l- 'O 5^1,-3.3.3- h'J7^D-2- t*'J7'a£)l) 

mmm2 OSS^^i (200 mg. 0.452 mmol) ©THF (10 ml) 8ftK*#T> 
&®-J-M^A (128 mg. 1.21 mmol)&C/? a afcmj y ?u (68.8^1. 0. 
605 mmol) £1D*, SETWfyjfctt Ltz 0 Etofcirftfili^ (70 ml)*fln;u 

9:1 ?Dot>u- t*j->\,) (icko^ttmsu. mm<tG®zme>mi' B 1 1 

T167 mg (66S)?#fc 0 
mp 170. 0-172. 0*C (t>«?) 

'H-NMR (500 MHz. DMS0-d,+D,0) 8 8.38 (s. 1H). 7.53 (t. J = 7.5 Hz. 1H). 
7.38 (t. J = 7.9 Hz. 2H). 7.30 (d. J = 7.3 Hz. 2H). 7.23-7.13 (m. 5H). 
4.89 (m. 1H). 4.39 (d. J = 16. 1 Hz. 1H). 4.33 (d. J • 16.1 Hz. 1H). 4.25 
(dd. J = 11.3. 2.0 Hz. IH). 3.13 (dd. J = 14.1. 2.0 Hz. 1H). 2.60 (dd. J 
= 14.1. 11.3 Hz. 1H). 1.26 (d. J = 6.3 Hz. 6H) 

fR (KBr) 3420. 3370. 3260. 3050. 3010. 2980. 2920. 2880. 1720 -1700. 16 
95. 1685. 1680. 1675. 1670. 1660. 1655-1640. 1635. 1620. 1600. 1575. 15 
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65. 1560. 1545. 1530. 1520. 1505 cm 

2-C5- J h + S/*+1MJ*T5 y-6- **y-2- 7x-H.6- S^tKo-l- t* 

*Mfl55fcfl«(D*arcfrttL*:. EPt,, gftfiu ®SBfl:*tt (600 mg. i. 
36 nol)«THP (30 ml) KBtK-J ^ (400 mg. 3.77 ■oDacfttffcy * 
(167 1.76 nol) fcHG** % Mft*tt***&JMj:i 
T467 mg (65X)»fc. 

mp 210. 0-211. 0'C 

*H-NMR (500 MHz. DMSO-d.) 6 9.66 (s. 1H). 8.73 (s. 1H). 8.19 (d. J = 9. 
8 Hz, 1H). 7.52 (m. 1H). 7.39-7.32 On. 4H). 7.21-7.14 (m. 5H). 7.13 (s. 
1H). 7.11 (s. 1H). 4.41 (d. J = 16.3 Hz. 1H). 4.33 (d. J = 16.3 Hz. 1H). 
4.26 On. 1H). 3.86 (s. 3H). 3.13 (dd. J = 14.2. 2.4 Hz. 1H). 2.60 (dd. J 
■ 14.2. 11.4 Hz. 1H) 

IR (KBr) 3450. 3300. 3050. 2950. 2850. 1760. 1735. 1715. 1705. 1695. 169 
0. 1675. 1670. 1650. 1620. 1600. 1560. 1545. 1520. 1505 cm' 1 
MS (CI. positive) m/z 531 (MH * ) 

2-(5- / h + ->7DiJl/7;;-6- **7-2- 7x-H.6- Ko-l- fcf »J 
i <*Oi>;l/-3.3.3- h'j7^to-2- t+'J-fvVA) T-b?i K 

mnmssizm&oijm'eG&istz. bp*,. mmm2 v>*mit&® (eoo mg. 1. 

36 mraol)£THF (30 ml) «K i^fit^ h »J -5 A (400 mg. 3.77 woDacfttfky f- 

^ 7D -^ (189 <fl. 1.76 mo 1) «H<k^tt*»g*attAt LT" 

293 mg (40X)?#fc o 
mp 76.5-77.5T 
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1 H-NMR (500 MHz. DMSO-d.) 6 9.84 (s. 1H). 8.80 (s. 1H). 8.15 (d. J = 9. 
8 Hz. 1H). 7.50 (m. 1H). 7.35 (t. J = 7. 5 Hz. 2H). 7.30 (d. J = 7. 2 Hz. 
2H). 7.21-7.14 (m. 5H). 7.12 Cs. 1H). 7.11 (s. 1H). 4.43 Cd. J = 16.2 Hz. 
1H). 4. 32-4.23 Cm. 2H). 3.70 (s. 2H). 3.66 (s. 3H). 3.13 (dd. J = 14.2. 
2.3 Hz. 1H). 2.60 (dd. J = 14.2. 11.4 Hz. 1H) 

IR (KBr ) 3280. 3050. 3020. 2950. 1730. 1720. 1700. 1680. 1670. 1650. 161 
5. 1605. 1580. 1560. 1545. 1520. 1505 cm- 1 
MS (CI. positive) m/z 545 (MH * ) 

2-(5- yh + ^X?i/^T;;-6- t + V-2- 7i ^;| / . L6 _ ytKo-l- t* 
i >>/lO-N-(l- ^ > ^;l/-3. 3. 3- HJ 7 /I/*d-2- t+V7Dh'A) T*9i 

mmmsstmm<oyjmT'^uc 0 bp*,, nm\2 v>%m<tis<fo (600 mg . 1. 

36 mmol)£THF (30 ml) 4\ 8t&ti- b 'J *J U (400 mg. 3.77 mmol)&tfig<fcy * 
(217 u\. 1.76 mmol) 3gft:£fl!l£fc&£ 8 1 t LT 

576 mg (76*)f#/.: 0 
mp 78. 5-79. 5'C 

'H-NMR (500 MHz. DMSO-d, ) d9.52 (s. 1H). 8.75 (s. 1H). 8.15 (d. J = 9. 7 
Hz. 1H). 7.49 (m. 1H). 7.34 (t. J = 7.8 Hz. 2H). 7.29 (d. J - 7.3 Hz. 2H). 
7.21-7.14 (m. 5H). 7.12 (s, 1H). 7.11 (s. 1H). 4.42 (d. J = 16.1 Hz. 1H). 
4.31-4.24 (m. 2H). 3.59 (s. 3H). 3.14-3.11 (m. 1H). 2.77 (t. J = 5. 6 Hz. 
2H). 2.62-2.56 (m. 3H) 

IR (KBr) 3300. 3050. 3020. 2950. 1730. 1720. 1700. 1690. 1650. 1605. 156 

0. 1550. 1520. 1505 cm' 1 

MS (CI. positive) m/z 559 (MH * ). 527 
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2-(5- y H*J/r**»j/|,) 7;;-6- **y-2- 7x-H.6- >> b Ko-j- 
b*'j = >W-N-(1- ^>i?;i,-3.3.3- h'JyJlH-a-2- y 7o b*;!,) T -b* 
i KO-o fiJc 

£»j 5 5if^©:frfcT£fiSL/c 0 BP*,, ^Jfi^2 ©5®^^ (goo mg. 2. 
03 mmoD^THF (45 ml) «K gR* f» -J ^ (600 rog . 5. 66 nunoDStfEft^ 

(364 u\. 2. 63 mmol) S®rt:£8j£»&lSf* £ LT 

762 mg (66X)f#^ 0 

mp 74.5-75.5'C 

'H-NMR (500 MHz. DMSO-d.) o*9.39 (s. 1H). 8.77 (s. 1H). 8.14 (d. J = 9. 7 
Hz. 1H). 7.50 (m. 1H). 7.35 (d. J = 8.0 Hz. 2H). 7.30 On. 2H). 7.21-7.14 
(m. 5H). 7.11 (s. 1H). 7.10 (s. 1H). 4.41 (d. J = 16.6 Hz. 1H). 4.33 (d. 
J ' 16.6 Hz. 1H). 4.26 (m. 1H). 3.60 (s. 3H). 3.13 (dd. J = 14.2. 2.4 Hz. 
1H). 2.60 (dd. J = 14.2. 11.3 Hz. IH). 2.52-2.49 (m. 2H). 2.35 (t. J = 
6.0 Hz. 2H). 1.81 (m. 2H) 

IR (KBr) 3290. 3050. 3010. 2930. 1720. 1650. 1600. 1560. 1540. 1535. 152 
0. 1505 cm-' 

MS (CI. positive) m/z 573 (MH * ) 

2-(5- tKo+-/t^'J;l7;;-6- **7-2- 7x-;i-1.6- ^tKo-1- 
t'J *i;^)-N-(l- <yit)l-Z.3,3- **y7nfcf;iO T-b* 

^&£0»J56©£eft£& (350 rag. 0.660 mmol) ©THF (20 ml) JgjfcKO. 1 N 7k 

m<t-t h wj-imm (6.60 mo^-tra*., ^s-c-2 ^tstWLtc 0 fctzmzim 

m (0.726 ml) £fiU*., EcEfitSUCo & Cyfttzl&mteirWf&JLl-hTttlii!, U 
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UT313 rag (92*)?#*o 
mp 193. 0-195. 0'C 

'H-NMR (500 MHz. DMSO-d.) 6 9.54 (s. 1H). 8.76 (s. 1H). 8.19 (d. J = 9. 
8 Hz. 1H). 7.52 Cm. 1H). 7.39-7.32 (id. 4H). 7.20-7.14 (id. 5H). 7.13 (s. 
1H). 7.11 (s. 1H). 4.40 (d. J = 16.4 Hz. 1H). 4.34 (d. J = 16.4 Hz. 1H). 
4.25 (n. 1H). 3.13 (dd. J = 14.2. 2.4 Hz. 1H). 2.60 (dd. J = 14.2. 11.4 
Hz. 1H) 

1R (KBr) 3400. 3350. 3300. 3050. 3020. 2920. 1730. 1720. 1650. 1620. 160 

5. 1575. 1560. 1550. 1520. 1505 cm" 1 

MS (CI. positive) m/z 517 (MH * ). 499. 473 

2-(5- tKo + i/?oi;i/7;;-6- **V-2- 7i-;H,6- i^tKo-i- t* 
'J i -^;i/)-N-(l- <>>>7U-3.3.3- h'j7^tD-2- t+V^oW) 7-tr>$ 

mnmeotmm®?3mz'&f£Ltz 0 hp^, %wmno&u<t4*fo (28o ng. o. 

514 miDol) £THF (15 ml) 0.1 N *ttffc*- h «J (5.14 mOiEtS 

<*i*\ «gft£0D£i&Sr&*S B a BtLT251 rag (92S)I#*:, 
mp 126. 0-128. 0'C 

'H-NMR (500 MHz. DMSO-d •) S 13-12 (bs. 1H). 9.81 (s. 1H). 8.81 (s. 1H). 
8.15 (d. J * 9,8 Hz. 1H). 7.50 (id. 1H). 7.35 (t. J = 8.0 Hz. 2H). 7.31 ( 
d. J - 7.1 Hz. 2H). 7.20-7.14 (m. 5H). 7.11 (s. 1H). 7.10 (s. 1H). 4.42 
(d. J = 16.2 Hz. 1H). 4.31 (d. J - 16.2 Hz. 1H). 4.26 On. 1H), 3.57 (s. 
1H). 3.13 (dd. J = 14.3. 2.3 Hz. 1H). 2.60 (dd. J = 14.3. 11.4 Hz. 1H) 
[R (KBr) 3300. 3050. 3020. 2950. 2920. 1720. 1705. 1700. 1695. 1685. 167 
0. 1665. 1650. 1635. 1615, 1600. 1580. 1560. 1545. 1520. 1505 era-' 

2-(5- tFD + i/^^i/-;b7;;-6- **7-2- 7 x -/I/- 1.6- ^tKo-1- 
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*»W60fcffi«©2ffe?£iSLfc o Ep^ H«W56<DS6ft:^4Si (360 rag. 0. 
645 mmol) *THF (15 ml) <K 0. 1 N M *A*jgjft (6.45 ■DfcSg 

H(kM«MfiilHt 311 rag (881) »fc„ 
mp 100. 0-101. O'C 

'H-NMR (500 MHz. DMS0-d,) 8 13-11.5 (bs. 1H). 9.46 (s. 1H). 8.76 (s. 1H). 
8.14 (d. J = 9.7 Hz. 1H). 7.49 (m. 1H). 7.35 (t. J = 8. 0 Hz. 2H). 7.29 ( 
d. J = 7.1 Hz. 2H). 7.21-7.14 (m. 5H). 7.13 (s. 1H). 7.11 (s. 1H). 4.42 
(d. J = 16.0 Hz. 1H). 4.30 (d. J = 16.0 Hz. 1H). 4.26 Cm. 1H). 3.13 (dd. 
J - 14.1. 2.2 Hz. 1H). 2.71 (t. J = 7.2 Hz. 2H). 2.60 (dd. J = 14. 1, n. 
4 Hz. 1H). 2.51-2.48 (in. 2H) 

JR (KBr) 3250. 3050. 2920. 1730. 1720. 1700. 1690. 1680. 1670. 1660. 164 
5. 1600. 1560. 1540. 1535. 1515 cm"' 
MS (CI. positive) m/z 545 (MH * ). 527 

2-(5- ^>'/^A7;;-6- **V-2- 7xi*-1.6- S^tKo-l- f 'J iitJl)- 
N-0- ^>^*-3.3.3- h'J7;ttD-2- t^77*ot'/l) T-tr* * KO^uS 

nnmtttmmnis&vit&uzo ws % mmm2 ©asrt^fo (300 mg, 0. 

678 mmol) £THF (15 ml) «K £8*-*" h •It? A (200 mg. 1.89 moimu&it* 

(106 ul. 0.908 mmol) tEE*^ Mfb*tt**fe»flfc LT271 
mg C73X)?#/; 0 

mp 225. 0-227. O'C 

1 H-NMR (300 MHz. DMSO-d.) 8 9.42 (s. 1H). 8.75 (s. 1H). 8.21 (d. J = 9. 
7 Hz. 1H). 7.96 (m. 2H). 7.67-7.49 (m. 4H). 7.38-7.36 (m. 4H). 7.23-7.18 
Cm. 5H). 7.16 (s. 1H). 7.14 (s. 1H). 4.44 (d. J = 16.6 Hz. 1H). 4.35 (d. 
J = 16.6 Hz. 1H). 4.27 (m. 1H). 3.14 (dd. J = 14.1. 2.1 Hz. 1H). 2.61 (d 
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d. J ■ 14.1. 11.4 Hz. 1H) 

IR (KBr) 3380. 3300. 3050. 3020. 2950. 2920. 1740. 1700. 1680. 1650. 163 
0. 1595. 1580. 1560. 1550. 1540. 1525. 1515 cnf' 
MS (CI. positive) ra/z 549 CMH * ) 

2-(6- **7-2- 7x^^-5- 7x^/t,7tf-A7;;-1.6- 5>fc Ko-l- f 'J 
» ^;U)-N-(I- ^>^;i>-3.3.3- MJ7Ato-2- t*7^oW) T-tr*5K 

*wiW55t™©^ttT^B!cL/s. ms, mmm2 omt*® (300 ng. 0. 

678 ramol) £THF (30 ml) f , KBH-M;.$A (200 mg. 1.89 mmoD&tfEffc? 
x-;LT-bf-;U (120 //l. 0.908 nunol) t5i&$it, %m<t£ t L 

T188 mg (50X)?#/;„ 
mp 210. 0-211. 0'C 

'H-NMR (500 MHz. DMS0-d,) 6 9.56 (s. 1H). 8.77 (s. 1H). 8.18 (d. J = 9. 
5 Hz. 1H). 7.53-7.12 (m. 17H). 4.41 (d. J = 16.5 Hz. 1H). 4.32 (d. J = 1 
6.5 Hz. 1H). 4.25 (m. 1H). 3.84 (s. 2H). 3.13 (dd. J = 14.2. 2.2 Hz. 1H). 
2.60 (dd. J - 14.2. 11.3 Hz. IH) 

IR (KBr) 3450. 3350. 3280. 3050. 3020. 2950. 2920. 1760. 1700. 1685. 167 
5. 1650. 1600. 1560. 1550. 1535. 1520. 1505 cm 
MS (CI. positive) m/z 563 (MH * ) 
H$fc#J65 

2-(5- is J\,T i J-%- **V-2- 7i-/H.6- ^th'n-1- f <J = iP 

;l/)-N-(l- A:>i?;u-3 (3> 3- M 7;I/*d-2- **V7a\£A,) T-tfi K©£ 
55c 

ntkmtttmtii<D?}&v&i£Ltz 0 eps, mum ©ggft£& (300 mg. 0. 

678 nunol) £THF (30 ml) «K mWHi- h 'J (200 mg. 1.89 BBoDacfttffcS/ 
>^-*-TvU (151 mg. 0.908 nunol) S®fb£ 1*1 t LT 
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176 ing (45%)®tz 0 
mp 238. 0-240. 0*C 

1 H-NMR (500 MHz. DMSO-d,) 6 9.66 (s. 1H). 8.97 (s. 1H). 8.18 (d. J = 9. 
8 Hz. 1H). 7.65 (m. 2H). 7.59 (d. J = 15.7 Hz. 1H). 7.52 (n. 1H). 7.48-7. 
40 (m. 3H). 7.40-7.34 (id. 3H). 7.34-30 (m. 2H). 7.23-7.15 (m. 5H). 4.47 
(d. J = 16.3 Hz. 1H). 4.34 (d. J = 16.3 Hz. IH). 4.29 (m. 1H). 3.15 (dd. 
J = 14.1. 2.2 Hz. 1H). 2.62(dd. J =14.1. 11.5 Hz. 1H) 
IR (KBr) 3300. 3050. 3020. 1760. 1720. 1705. 1700. 1680. 1675. 1670. 165 
5. 1645. 162C. 1600. 1575. 1560. 1540. 1520. 1510 cm-' 
MS (CI. positive) m/z 575 (MH 4 ) 

2-(5- <>-tf>^;u^-;UT « y-6- **v-2- 7i;h,6- i?t Ko-i- t* 

•J ; ^A)-N-(l- O-^vU-3.3. 3- h'j7;ltD-2- **V:/abVU) I 

mMWl ©SS{k£<8) (400 mg. 0.900 mmol) CDTHF (30 ml) &mz*<%T. 
WJy (362 u\. 4.50 mmol) SCffifk'O-t: (138 u\. 1.08 
mmol) £jbD*> SigT'7 mtSimftbtz, SES&Ktfefk^V-t: >X)\,*=-)\, (69.0 
U\. 0.540 mmol) £J)D*., g£Ti7$ fyj||£# Uc„ $ bKg£&&K£<k^>-e > 
*;U*x;u (69.0x/ 1. 0.540 mmol) £ftl*., £gT8 B*|U«#L*c EfcifcCft 
g$x*;u (70 ml)£iin*, <SfD '<! A7X»ifci«&fO££7jcTifc?£ 
U iSTKBSKvr^i/^ATRttt/io &«te®£U mmtis 'J 7>yn,27 7 A 
?D7Fir77^ - (4:3 ^ooy^- Hf»x^;U) {- J; *) #*tteS U & 

£.*-r/u£*#fc 0 ^^nfc^>r;u^ftfijfx^/u- (1.20) ^.to^fk 

U £®{k£&£J&fefcT*tLT396 mg (755K)i#fc 0 
mp 92. 0-94. 0*C 

'H-NMR (300 MHz. DMSO-d, ) 6 10.05 (s. 1H). 8.13 (d. J = 9.7 Hz. IH). 7. 
94-7.90 (m. 2H). 7.87 (s. IH). 7.68-7.54 (m. 3H). 7.51-7.46 (m. IH). 7.4 
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2-7.23 Cm. 4H). 7.20-7.12 On. 5H). 7.11 (s. 1H). 7.10 (s. 1H). 4.35-4.19 
Cm. 3H). 3.12 (dd. J = 14.0. 2.2 Hz. 1H). 2.57 (dd. J = 14.0. 11.4 Hz. 1 
H) 

1R (KBr) 3300. 3200. 3050. 1760. 1720. 1700. 1680. 1675. 1670. 1650, 163 
0. 1620. 1600. 1595. 1585. 1560. 1540. 1530. 1520. 1505 cm 
MS (CI. positive) m/z 585 (MH * ) 

2-[6- **y-2- 7x-;k5-(p-h;n^; l , t -; l) 7;;-l,6- >»tKo-i- 

*»«66tH«©»ttr**ufc 0 n*m ®*m<t*& c4oo mg . o. 

900 mol) *THF (30 ml) <K t'<) i>> (362 nl. 4.50 mmol) Xtfgfcp- h * 
x>*;i,*.=.4, (412 mg. 2. 16 moDfcfilKgc^, £S<fc£«&£fcfefo3fc LT 
399 mg (74X)»fc. 
mp 91. 0-93. 0*C 

•H-NMR (300 MHz. DMSO-d.) 6 9.94 (s. 1H). 8.13 (d. J = 9.7 Hz. 1H). 7.8 
6 Cs. 1H). 7.81 (d. J = 8.2 Hz. 2H). 7.48 Cm. 1H). 7.37 (d. J = 8.2 Hz. 
2H). 7.32 Cm. 2H). 7.24 Cm. 2H). 7.17-7.12 Cm. 5H). 7.11 Cs. 1H). 7.10 ( 
s. 1H). 4.35-4.18 Cm. 3H). 3.11 (dd. J = 13.9. 1.6 Hz. 1H). 2.58 Cdd. J 
■ 13.9. 11.4 Hz. 1H) 

IR CKBr) 3500. 3300. 3200. 3050. 3020. 2950. 2920. 1760. 1720. 1700. 168 
5. 1650. 1635. 1625, 1605. 1595. 1580. 1560. 1545. 1535. 1520. 1510 cm" 1 
US CCI. positive) m/z 599 CMH * ) 

2-C5- t * l y-6- *+V2- 7i-H,6- r J\z Ka-i- e ij 

i : J)l)-W-(\- 'OS^U-3.3.3- h'J7Ato-2- t^V^oW) 7*91 K 
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nmmsGtmt*<D7]fex-&&Ltz 0 ep*>, mmm2 <D&m<t£® uoo mg. o. 

900 mmol) £THF (30 ml) tf 'J : J > (362 if 1. 4.50 mmol) &tfig{fc>*> 
(140 nl. 1.80 mmol) tSlE*«, *Bffc*tt*«5fttt*t LT30 
7 rag (65X)»fc. 
rap 93. 0-96. 0'C 

'H-NMR (300 MHz. DMSO-d.) 6 9.27 (s. 1H). 8.19 (d. J = 9. 8 Hz. 1H). 7.9 

5 (s. 1H). 7.54 (in. 1H). 7.40 (m. 2H). 7.33 (in. 2H). 7.24-7.15 (m. 5H). 

7.13 (s. 1H). 7.10 (s. 1H). 4.37 (s. 2H). 4.28 On. 1H). 3.14 (dd. J = 

14.2. 2.0 Hz. 1H). 3.06 (s. 3H). 2.61 (dd. J = 14.2. 11.6 Hz. 1H) 

1R (KBr) 3300. 3200. 3050. 3020. 2920. 1760. 1720. 1700. 1680. 1655. 163 

5. 1620. 1600. 1560. 1545. 1530. 1520. 1505 cnf ' 

WS (CI. positive) m/z 523 (MH * ). 306 

IStti0J69 

2-[5-[4- (*>)m*is) 7ii/^;l.ti/H TlJ-6- **V-2- 

6-i>b F'D-1- f'J i ->A/)-N-(l- **>S>/U-3.3.3- M7rt>*o-2- t*V^ 

HiflS^I2 ©SS<t£& (400 mg. 0.900 mmol) OTHF (30 ml) 8«il*ftT\ 
(362 ill. 4.50 mmol) &tf4- (?oox;tt.i;l) £g.§fi* (298 mg. 
1.35 moOfcfllliU m£-C16!$RIHt# Lfc. StSfcKtefO 'J >6i:i7fc£rt »J ^ A 
7K»tt (20 ml)tBtSfx^;u (30 ml)£Jjnx.. 7X®£#»HU ft&x^/UTttai 

8«*S*"U g&&£i£*§ (0DS)*7A^a^ -f - (55:45 / 

7JO £*Tt\ Sffflflt^lOO ml£TffiE8t&Lfc8K S!*££«UJSe.*>r ;U£?#*io 
»^tl/-*-f^*S« (0DS)*»ttl*?o-? 1^5:7-1- (50:50 -80:20 T-tr 
tK) irJ:0^«MU £S<b£tt£&fel»*t LT43 mg (7.6X), 
Ztz, 2-(5-(4- U h HO 7x-;l/XlU*-/W) TUH-t + V 
-2- 7xi;H.6- Ko-1- tf'J ifH-N-O- h'J7;U 
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*o-2- ttV^o tf;U) T-tr** K£fcfe»*fcLT 57 mg (9.9X) ?#/c e 
mp 127. 0-130. 0'C 

'H-NMR (500 MHz. DMSO-d,) 6 14-12.5 (bs. 1H). 10.22 (s. 1H). 8.09 (m. 3 
H). 8.01 (d. J = 6.8 Hz. 2H). 7.91 (s. 1H). 7.49 (m. 1H). 7.33 (t. J = 
7.5 Hz. 2H). 7.29 (m. 2H). 7.15-7.10 (m. 7H). 4.31-4.19 On. 3H). 3.10 (d 
d. J = 14.1. 2.3 Hz. 1H). 2.57 (dd. J = 14.1. 11. 1 Hz. 1H) 
1R (KBr) 3350. 3320. 3180. 3030. 2600. 2450. 2300. 1730. 1710. 1700. 169 
5. 1690. 1680. 1675. 1650. 1640. 1630. 1620. 1600. 1570. 1560. 1540. 152 
5. 1515. 1500 cm 

MS (CI. positive) m/z 647 (MH * ) 

•2-[5-[4- (y Y* : s1i htf-b) V 3.—)\,7,)l*—)l] 7;;-6- **7-2- 
7x-^-l.6- ytKo-l- f'J = S>;i/]-N-(l- "<> ^U-3. 3. 3- MJ7^to 
-2- t+V^D 7tJ;F: 
op I95.0-210.0*C 

•H-NMR (500 MHz. DMSO-d.) 5 10.24 (s. 1H). 8.10 (m. 3H). 8.01 (m. 2H). 
7.92 (s. 1H). 7.50 (m. 1H). 7.34 (ro. 2H). 7.28 (m. 2H). 7. 16-7.06 (m. 7H). 
4.29 (d. J = 16.4 Hz. 1H). 4.20 (d. J - 16.4 Hz. 1H). 4.19 (m. 1H). 3.88 
(s. 3H). 3.10 (dd. J = 14.2. 2.3 Hz. 1H). 2.57 (dd. J = 14.2. 11.3 Hz. 1 
H) 

IR (KBr) 3280. 3200. 3050. 2950. 1715. 1680. 1670. 1660. 1650. 1640. 163 
0. 1620. 1600. 1580. 1560. 1540. 1530. 1520. 1515. 1500 cm"' 
MS (CI. positive) m/z 661 (MH + ) 
UttiffW 

2-I3-I4- (y h*yi3)\,tf-J\,) '<>iSJ\,**i/ti)\,tf-)l] TiJ-2- **'J 
-6- 7 x~;u-l,2- ^tKo-i- fj s?;H-N-(l- ^>i>;u-3.3.3- HJ7;u* 
a-2- t^V7*ot;l) T-fc*i K0£fj£ 
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( 1 ) 2-(3- TW-2- **7-6- 7x;;H.2- Jth'a-\- f 'J ^;U)-N-[ 1- 
^>>*/U-2-(tert- y^Ji-J jti-Jii/') Jl) **^-3,3.3- h^Wo^oe 

( 1 ) ©9tfHfc£ft (10.6 g. 15.3 mmol)£THF (70 ml) 8tt*f\ 10% y<y y^ 
t+mm (2.00 g) #fcT, **£HStT-C5lS3-ti\ iWffc^^<$-Mfe@(*t L 
T6.97 g (8lX)»fc, 

'H-NMR (500 MHz. DMSO-d,) 6 8.12 (d. J = 7. 4 Hz. 1H). 7.38 (t. J = 7. 3 
Hz. 1H). 7.31 (t. J = 7.3 Hz. IH). 7.28-7.18 On. 5H). 7.15 (d. J = 6. 9 H 
z. 2H). 6.50 (d. J = 7.4 Hz. 1H). 5. 94 (d. J = 7. 4 Hz. IH). 5.13 (s. 2H). 
4.36-4.20 (m. 3H). 4.08 On. IH). 2.92 (dd. J = 14.9. 2.3 Hz. IH). 2.72 ( 
dd. J = 14.9. 11.1 Hz. IH). 0.90 (s. 9H). 0.10 (s. 3H). 0.09 (s. 3H) 
IR (KBr) 3380. 3040. 2900. 2830. 1680. 1635. 1590. 1530 cm'' 
(2) 2-I3-I4- (/ h*->1j)l#-Jl,) Oi?Ji,**i/ti tltf^jl) Tij-z- 
**V-6- 7xi/H.2- i^t Ko-i- f'J i>;U]-N-[l- ^ > ^;U-2-(tert- 7 
f-;U-> 'J AO **->-3.3.3- MJ7/lto^D^) T*9i Ko^fiK 

itmmms3tmm(Dyjmrn^tz 0 hp*,, xg ( d ©ifl*Kfc#$(5oo mg. o.s 

93 mmoD^^^nay ^> do ml)1\ h * > (1.00 ml. 7.20 mmol) , 

h U*xy>(l50 mg. 0.505 mmol), £tf4-t Ko + -> / f-;K4 
50 mg. 2.71mmol)fc5l£;*-1z\ SWt4to*:®%&mikb LT548 mg (81W»/c. 
rap 79-80'C 

•H-NMR (500 MHz. DMSO-d.) <5 8.59 (s. IH). 8.19 (d. J = 7.4 Hz. IH). 7.9 
8 (d. J = 8.4 Hz. 2H). 7.88 (d. J = 7.6 Hz. IH). 7.59 (t. J * 8. 4 Hz. 2H). 
7.46 (t. J = 7.5 Hz. IH), 7.37 (t. J = 7. 5 Hz. 2H). 7.31-7.18 (m. 5H). 
7.14 (d. J = 6.8 Hz. 2H). 6.18 (d. J * 7.6 Hz. IH). 5.28 (s. 2H). 4.36 ( 
d. J = 16.4 Hz. IH). 4.33 (d. J = 16.4 Hz. IH). 4.22 (m. IH). 4.07 (m. 1 
H). 3.86 (s.3H). 2.92 (dd. J = 14.9. 2.3 Hz. IH). 2.70 (dd. J = 14.9. 
11.2 Hz. IH). 0.90 (s. 9H). 0.08 (s. 6H) 
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[R (KBr) 3450. 3350. 3280. 3050. 3000. 2950. 2930. 2880. 2840. 1735. 172 
0. 1680. 1650. 1645. 1640. 1625. 1560. 1540. 1520. 1510 cm"' 

(3) 2-[3-[4- (/ Y*i/1J r I J -2- 
**7-6- 7x-;U-1.2- -^t Kn-l- tT 'J i>;U]-N-(l- ^ > ;U-2- t Ko* 
>-3.3.3- h >J ?i\,*u?u\> il) 7*9 i K®6jft|**Jtffi53fcl*fte;&8rc 
ff->fc 0 EP*> % Ig (2) (450 mg. 0.598 mmol)£THF (5 ml)*, 
fh7rf^7>*i'7^7;i,t'J KCDTHF «jft(1.0M. 0.718 ml. 0.718 mmol) 
TffliU iflm£®£fc3ie.*£ B B B£LT340 mg (89X)?#fc. 

mp 217. 0-218. O'C 

1 H-NMR (500 MHz. DMSO-d,) 5 8.60 (s. 1H). 8.23 Cd. J = 8. 6 Hz. 1H). 7.9 
8 (d. J = 8.4 Hz. 2H). 7.89 (d. J = 7. 7 Hz. 1H). 7.59 Cd. J = 7. 8 Hz. 1H). 
7. 46 (d. J = 7.8 Hz. 1H). 7.37 (t. J = 7.8 Hz. 2H). 7.28 (d. J = 7. 8 Hz. 
2H). 7.24-7.17 On. 3H). 7.11 (dd. J * 1.9. 7.9 Hz. 2H). 6.69 (d. J = 7.0 
Hz. 1H). 6.17 (d. J = 7.7 Hz. 1H). 5.28 (s. 2H). 4.39 Cd. J = 16.2 Hz. 1 
H). 4.22 (d. J * 16.2 Hz. 1H). 4.07 (in. 1H). 3.92 Cm. 1H). 3.86 Cs. 3H). 
2.91 (dd. J = 14.2. 2.9 Hz. 1H). 2.76 Cdd. J = 14.9. 10.2 Hz. 1H) 
IR (KBr) 3780. 3450. 3380. 3270. 3000. 3020. 2940. 1735.. 1725. 1705. 170 
0. 1695. 1660. 1645. 1640. 1605. 1595. 1560. 1535. 1520. 1505 cm"' 
MS (CI. positive) ai/z 638 (MH * ). 472. 253 

(4) XfS (3) ©gtfHt£fef (300 mg. 0.470 mmol) ©DMSO (3 ml) £tf V )l 
x> (3 ml) ©&££& t HrWSCI®i£fiff£ (451 mg. 2.35 noD&tf 'J 0 a ofi* 
m (19. 4^1)^11^, ££T5 UrmtiLWLKo KfcttKHttlxf-* (100 ml) £ 

^ovbr57-f- (4:1 ^ooy^- ft»x?-;t,) n i *)7>*mt!{ U £ 
m<t£®*&&&1f!i&bLXm mg (59*)#fc 0 
mp 186. 0-189. O'C 
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'H-NMR (500 MHz. DMSO-d,) <5 8.55 (s. 1H). 8.08 (d. J = 9. 6 Hz. 1H). 7.9 
8 (d. J = 8.5 Hz. 2H). 7.87 (d. J = 7. 6 Hz. 1H). 7.59 (d. J = 8.5 Hz. 2H). 
7.45 (t. J - 7.5 Hz. IH). 7.33 (t. J = 7.5 Hz. 2H). 7.23 (d. J = 7. 5 Hz. 
2H). 7.21-7.15 (m. 3H). 7.10 (s. 1H). 7.05 (s. 1H). 6.14 (d. J = 7. 6 Hz. 
1H). 5.28 (s. 2H). 4.31 Cm. 2H). 4.22 (m. 1H). 3.86 (s. 3H). 3.12 (dd. J 
■ 14.2. 2.3 Hz. 1H). 2.62 (dd. J = 14.2. 11.2 Hz. 1H) 
IR (KBr) 3380. 3290. 3070. 3010. 2930. 1715. 1665. 1640. 1600. 1590. 156 
0. 1520. 1510 cm" 1 

MS (CI. positive) m/z 636 (MH * ). 470. 253 

nmmn 

2-[3-[4- (#;u*>i/) ^'J)\,**^ti)[,X=.>i) -rij-2- **y-6- 7 x 
-^-1.2- ^tKo-1- try >^)-N-(l- ^>^;l-3.3.3- M 7 ;|, * D -2- * 

^Jfi0J7O©£g<t£ft (110 mg. 0.173 mmol) ©THF (1 ml)gft*K*aft{t 'J 
=f-*Jl* (18.2og. 0.433 mmol) OTk&fc CO. 3mO«-tJQ>tX. &&T&&m&Ltz 0 
lNigg*£fln*.TpH3 II U 8ETTBfcL* 0 gS8<£#fi*x^;i, ( 
100 ml) KjgHU 7jc£O c te*oa&7)cTft#U ftTklft-gtv i/i ATfcii I 

KETrisiau/co n$^i/ij*y;i/»7i.?D7hr77^- (75.25: 

fat UT52 mg (483!) $fc 0 
mp 214. 0-216. Or 

1 H-NMR (500 MHz. DMSO-d, +D,0) 6 7.96 (d. J =8.3 Hz. 2H). 7.88 (d. J = 

7.7 Hz. 1H). 7.57 (d. J = 8.3 Hz. 2H). 7.47-7.43 (m. 1H). 7.34 (t. J = 

7.8 Hz. 2H). 7.26-7.10 (m. 7H). 6.16 (d. J = 7. 7 Hz. 1H). 5.27 (s. 2H). 
4.57 (s. 1H). 4.31 (s. 1H). 4.22 (m. 1H). 3.11 (dd. J = 14.3. 2.6 Hz. IH). 
2.61 (dd. J = 14.3. 11.3 Hz. IH) 

IR (KBr) 3350. 3280. 3080. 2930. 2610. 2500. 2300. 1.750. 1735. 1720. 170 
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5. 1695. 1680. 1660. 1635. 1610. 1600. 1590. 1560. 1535. 1525. 1505 cm'' 

MS (CI. positive) m/z 622 (MH * ). 470. 444. 253 

HJS0J72 

2-[3-(3- U h*i/1i)l*-J\,) <y<Jj\,**i/-h Jl,#-)i) Ti;-2~ 

-6- 7x-;U-1.2- 5?tKo-i- f; -^;U]-N-(l- ^>-^;u-3.3.3- M?**- 

( 1 ) 2-[3-[3- (/ h*i/±> )\,X-J\,) OiJ)i,**isl3J\,tf-)\,] t 1 y-2- 
**7-6- 7x-^-l.2- i^tKo-i- f'J i^;H-N-[l- ^ > ^ ;b-2-(tert- y 
f^U-^/ > U **->-3. 3. 3- M T7;l/*o:/n t'A,] T*j?i K©£fiR 

ii$»fi{5ii53 trnm^mrrr tz a eps> 5SH»W7o©ig co ©s^ft^^cs 

00 nig. 0.893 minol)£^? o o > (10 ml)«K h 'Jif-AT; >(1. 00 ml. 
7.20 mmol) > h 'J **y>(150 mg, 0.505 mmol)&tf3- 1: Ko + i/ y ^;l/^.f.§ 
gfty^^ (450 mg. 2.71 mtnol) iSES Bft<tittt)&mi£&&& t LT549 
mg (81%)?#fc„ 
mp 69-71'C 

1 H-NMR (500 MHz. DMSO-d.) 6 8.55 (s. 1H). 8.19 (d. J « 7.4 Hz. 1H). 8.0 
4 (s. 1H). 7.93 (d. J = 7.8 Hz. 1H). 7.88 (d. J = 7. 6 Hz. 1H). 7.74 (d. 
J = 7.8 Hz. 1H). 7.55 (t. J = 7.8 Hz. 1H). 7.46 (d. J = 7.8 Hz. 1H). 7.3 
7 (t. J = 7.8 Hz. 2H). 7.31-7.19 (m. 5H). 7.13 (d. J = 8.2 Hz. 2H). 6.18 
(d. J s 7.6 Hz. 1H). 5.27 (s. 2H). 4.39 (d. J = 16.3 Hz. 1H). 4.33 (d. J 
= 16.3 Hz. 1H). 4.22 (m. 1H). 4.08 (m. 1H). 3.87 (s.3H). 2.93 (dd. J = 1 
4.9. 2.3 Hz. 1H). 2.70 (dd. J = 14.9. 11.2 Hz. 1H). 0.90 (s. 9H). 0.08 ( 
s. 6H) 

IR (KBr) 3370. 3290. 3050. 3010. 2930. 2920. 2850. 1720. 1675. 1640. 160 
0. 1580. 1510 cm"' 

(2) 2-[3-{3- (n + ^*At:-;i) <yi>)\,**i/*)\,#-)\,) ru-2- 
**7-6- 7x-A-1.2- ^kFo-l- £'J i^]-N-(l- tKo* 
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•>-3.3.3- Y*)7)\,*a?u\>i\,) 7*9 1 K©#*C***«53fcB*©5fcT 
ftitio BPS, OBW(k^«(450 mg. 0.598 nrniol)£THF (5 ml)*, 

fF?rtAT>*^A7At.j KOTHF*ft(l.0M. 0.718 ml. 0.718 mmol) 
T'MSU iftfc4tt*Stft&*fA4:l?381 mg (99»f»fc 0 
mp 208. 0-209. 5'C 

'H-NMR (500 MHz. DMSO-d.) 5 8.59 (s. 1H). 8.28 (d. J = 8. 6 Hz. 1H). 8.0 
7 (s. 1H). 7.97 (dt. J -1.9. 7.7 Hz. 1H). 7.93 (d. J = 7. 6 Hz. 1H). 7.77 
(d. J = 7.8 Hz. 1H). 7.59 (t. J = 7.7 Hz. 1H). 7.50 (m. 1H). 7.40 Ct. J 
- 7.8 Hz. 2H). 7.31 (d. J = 7. 1 Hz. 2H). 7.27-7.20 Cm. 5H). 7.15 Cm. 1H). 
6.21 Cd. J = 7.6 Hz. 1H). 5.30 Cs. 2H). 4.43 Cd. J = 16.3 Hz. 1H). 4.25 
Cd. J = 16.3 Hz. 1H). 4.10 Cm. 1H). 3.96 Cm. 1H). 2.95 Cdd. J = 14.3. 2. 
9 Hz. 1H). 2.80 Cdd. J = 14.3. 10.2 Hz. 1H) 

IR CKBr) 3350. 3250. 3050. 3020. 3000. 2950. 1720. 1675. 1640. 1605. 159 
0. 1560. 1520 cm 

MS CCI. positive) m/z 638 CMH * ). 472. 253 

C3) 2-[3-[3- Cy ^C> >JMt* ;u#-,H t i J -2- 

**v-6- 7x-;l-l.2- v>tKo-i- e»J^;U]-N-(l- 3- h ') 

7)l*a-2- t + V^oe/l) 7*9 1 KO^*(i*»f)lJ5Stra»©^ifer?fo 
BP£. II (2) ©gW<t^%lC74.2 mg. 0.116 mmol) ^^ D d^> ( 

2 ml) »K Dess-Martin '<-4*'JTy C98.7 mg. 0.233 mmol) m 
Hffrfrtt£*t*&l*A t LT42. 6 mg C58*) f|fc 0 

mp 197. 0-199. 0*C 

'H-NMR C500 MHz. DMSO-d.) 6 8.51 Cs. 1H). 8.08 Cd. J = 9.5 Hz. 1H). 8.0 

3 Cs. 1H). 7.93 Cd. J =7.9 Hz. 2H). 7.86 Cd. J = 7.6 Hz. 1H). 7.74 Cd. J 
= 7.8 Hz. 1H). 7.55 Ct. J = 7.8 Hz. 1H). 7.52-7.40 Cm. 1H). 7.33 Ct. J = 
7.9 Hz. 2H). 7.22 Cd. J = 7.2 Hz. 2H). 7.20-7.17 Cm. 5H). 6.14 Cd. J = 
7.6 Hz. 1H). 5.26 Cs. 2H). 4.30 Cs. 2H). 4.21 Cm. IH). 3.87 Cs. 3H). 3.1 
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1 (dd. J = 14.2. 2.2 Hz. 1H). 2.61 (dd. J = 14.2. 11.4 Hz. 1H) 
[R (KBr) 3350. 1715. 1660. 1640. 1585. 1540. 1520. 1505 cm-' 
MS (CI. positive) m/z 636 (MH * ). 508. 470. 253 
HWJ73 

2-[3-[3- (27;U.+:*i>) *>iS)\,**isti)\,#-)\,} TiJ-2- **7-6- 7* 
-7U-1.2- f'J ^;U]-N-(1- ^>>>;i,-3.3.3- M77l,*o-2- * 

mmm7\tmm<D?5m-c£&Ltzo bp^, mm&nzommit&MGs.s mg. o. 

104 mraol) £7HF (1 ml)*, 7fc8Hfc'J^t;A (4.79 mg. 0.114 mmol)GD7j<Jgft ( 
0.3 ml) T'&SU mm<tHtoi:&1S&&I> a bl,Tl3 mg (20K) Mc 0 
mp 205. 0-207. 0*C 

'H-NMR (500 MHz. DMSO-d.) 6 8.49 (s. 1H). 8.08 (d. J » 9.5 Hz. 1H). 8.0 
1 (s. 1H). 7.90 (d. J =7.8 Hz. 2H). 7.87 (d. J = 7.6 Hz. 1H). 7.69 (d. J 
- 7.7 Hz. 1H). 7.52 (t. J = 7. 7 Hz. 1H). 7.50-7.40 On. 1H). 7.33 (t. J = 
7.8 Hz. 2H). 7.23 (d. J = 7. 1 Hz. 2H). 7.20-7.10 (m. 5H). 6.14 (d. J = 
7.6 Hz. 1H). 5.25 (s. 2H). 4.30 (s. 2H). 4.21 On. IH). 3.11 (dd. J - 14. 
2. 2.3 Hz. 1H). 2.61 (dd. J = 14.2. 11.3 Hz. 1H) 

IR (KBr) 3350. 2900. 1720. 1705. 1690. 1680. 1675. 1665. 1660. 1640. 162 

0. 1585. 1560. 1515. 1505 cm' 1 

MS (CI. positive) m/z 622 (MH * ). 510. 470. 253 

2-I3-U- (y h*->:*77l/*-7U) Jltf-Jl) T;;-2- 

-1.2- v'tKo-j- tT'J -^H-N-O- 0^-3.3.3- h 'J 771*0-2- Hr^-'J 
7*o f7U) T-tr* * K©&fiSc 

(1) 2-(3- TU-2- **'J-\. 2- ^kKo-1- e'J ^7U)-N-[1- ^>77b-2 
-(tert- 7 , f-;U^yf-;b^ij 7U) **-;/-3. 3. 3- h U 7 7U*o:/a t*7t,] T-fc* 
i Kt0^fiStliHM<5>J2 t^filCD^T^To/io BPS, HSfi^J17©Ig (1) ©1 
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M<t£V0 (15.0 g. 24.3 mmol)£THF (120 ml)/gjfctK 1056 Ajgfc (2. 

60 g) fffcT, **3H«TTfil5$-£, BWffcato£jfe&Sfc£LT11.4 g ( 

'H-NMR (500 MHz. DMSO-d.) <5 8.21 (d. J = 7.8 Hz. 1H). 7.28 (t. j = 7.4 
Hz. 2H). 7.25-7.17 (m. 3H). 6.58 (dd. J = 6.9. 1.6 Hz. 1H). 6.42 (dd. J 
= 6.9. 1.6 Hz. 1H). 5.96 (t. J = 6. 9 Hz. 1H). 5.03 (s. 2H). 4.44 (ABq. J 
= 15.0 Hz. 2H). 4.30 (m. 1H). 4.12 (m. 1H). 2.97 (dd. J = 14. 3. 2. 1 Hz. 
1H). 2.72 (dd. J = 14.3. 11.3 Hz. 1H). 0.94 (s. 9H). 0.22 (s. 3H). 0.12 
(s. 3H) 

IB (KBr) 3420. 3300. 3200. 3050. 2900. 2830. 1680. 1640. 1590. 1560. 153 
0 cm" 1 

(2) 2-13-U- U b*i/iJA,#-J\,) ^>-;;W*J/*A^/H TiJ-2- 
**V-1.2- yth'o-l- \f>) i*/H-N-U- Ky*JA,-2- t Ko*S/-3.3.3- h 

^w d ^w t**<; v<D*mtmfamMtm®(Dxm-z'<7-,tz 0 bps, 

M ( 1 ) CDBfi«j{fc£&) (1.00 g. 2.07 mmol)£S??aD i 9 > (20 ml)+, K 
'J^7;> (2.30 ml. 16.6 mmol), M*XY> (347 mg. 1. 17 mrnoDS 
Cf4-b FD + J/>f*«tl>f* (1.04 g. 6.28 mmol) igfcS^ j^fe 

*£THF (5 ml)*, f h7W7>ti-7A7Jlt'J KOTHF &fc(1.0M. 2.4 
8 ml. 2.48 nunoDTMSU gtfJrt:£&£te£.*S,P B t LT905 mg (78 %) Wtz a 
mp 177. 5-178. 5*C 

•H-NMR (500 MHz. DMSO-d.) 6 8.50 (s. 1H). 8.41 (d. J = 8.7 Hz. 1H). 7.9 

7 (d. J = 8.2 Hz. 2H). 7.82 (d. J = 7.2 Hz. 1H). 7.57 (d. J = 8.2 Hz. 2H). 
7.30-7.18 (m. 5H). 7.07 (dd. J * 1.5. 6.9 Hz. 1H). 6.70 (d. J = 6.9 Hz. 
1H). 6.22 (t. J = 7.2 Hz. 1H). 5.26 (s. 2H). 4.58 (d. J = 15.7 Hz. 1H). 
4.45 (d. J = 15.7 Hz. 1H). 4.13 (m. 1H). 4.00 (m. 1H). 3.86 (s. 3H). 2.9 

8 (dd. J = 14.1. 2.7 Hz. 1H). 2.79 (dd. J = 14.1. 10. 5 Hz. 1H) 
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1R (KBr) 3350. 3280. 3070. 3010. 3000. 2930. 1730. 1720. 1650. 1580. 156 
0. 1520. 1515. 1505 cm"' 
MS (CI. positive) ra/z 562 (MH * ). 396. 369 
(3)2-[3-[4- (n + ^A/l"t:-M >J)l**i/i] )l*z-)\,} 7 1J-2- 
**'J'\.2- ytKo-1- f'J ^;U]-N-(1- ^>^;U-3.3.3- b')yJiita-2- 

g (2) <DEV]<t&ti) (300 mg. 0.470 ramol) ^^?dd^> (60 mO^K 
Dess-Martin '<-4*'J-t-y (566 mg. 1.34 mmol) t M&<t&®£1Si 

LT258 mg (86X)»/;„ 
mp 131. 5-133. O'C 

'H-NMR (500 MHz. DMSO-d.) 6 8.49 (s. 1H). 8.20 (d. J = 9. 9 Hz. 1H). 7.9 

6 (d. J = 8.2 Hz. 2H). 7.79 (dd. J = 1.4. 7.3 Hz. 1H). 7.57 (d. J = 8.2 
Hz. 2H). 7.26-7.10 On. 5H). 7.15 (s. 1H). 7.10 (s. 1H). 6.82 (dd. J = 6. 
9. 1.7 Hz. 1H). 6.18 (t. J = 7.2 Hz. 1H). 5.25 (s. 2H). 4.61 (d. J = 15. 

7 Hz. 1H). 4.41 (d. J = 15.7 Hz. 1H). 4.25 (m. 1H). 3.85 (s. 3H). 3.12 ( 
dd. J = 13.8. 2.5 Hz. 1H). 2.66 (dd. J = 13.8. 11.6 Hz. 1H) 

IR (KBr) 3350. 3290. 3050. 3020. 2990. 2950. 1720. 1715. 1710. 1700. 169 
5. 1690. 1660. 1650. 1645. 1635. 1630. 1625. 1615. 1580. 1560. 1520. 151 
5 cm"' 

MS (CI. positive) m/z 560 (MH * ). 394. 369. 343. 303 
HJH5U75 

2-[3-(4- (ft 'Oi>;U**->rt/l/tf-;H T i J -2- **7-1.2- : J 

h Ko-l- try i>;U]-N-(l- O ^1-3.3.3- h 'J 7 ;U*o-2- 3j-+V^of;U) 

nmmi\tm&(D-%&T&i$LLK 0 bp^ n*i0j72©ge<fc£& (iso mg. o. 

268 mmol) £THF (2 ml)«K 7fc&{fc'J ^ A (25.2 mg. 0.600 nunol)07]c}g}fc ( 
0.5 ml) T'&SU mm<t4?WZm&&l , Bt LT30 mg (21%) Wtz. 
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mp 163. 0-164. 0*C 

'H-NMR (500 MHz. DMSO-d.) S 8.46 (s. 1H). 8.20 (d. J = 9. 9 Hz. 1H). 7.9 
4 (d. J - 8.3 Hz. 2H). 7.79 (dd. J - 1.5. 7.3 Hz. 1H). 7.54 (d. J = 8. 3 H 
z, 2H). 7.30-7.10 (id. 5H). 7.16 (s. 1H). 7.10 (s. 1H). 6.82 (dd. J = 6. 9. 
1.8 Hz. 1H). 6.17 (t. J - 7.1 Hz. 1H). 5.24 (s. 2H). 4.60 (d. J = 15. 7 H 
2. 1H). 4.41 (d. J = 15.7 Hz. 1H). 4.25 On. 1H). 3.12 (dd. J = 13.9. 2.7 
H2. 1H). 2.66 (dd, J = 13.9. 11.6 H2. 1H) 

1R (KBr) 3260. 3050. 2950. 2600. 2450. 2300. 1730. 1720. 1700. 1680. 167 

0. 1650. 1640. 1580. 1560. 1545. 1535. 1505 cm" 1 

MS (CI. positive) ra/z 546 (MH * ). 528. 510. 394. 376. 366. 350 

fSffi#J76 

2-[3-[3- (y >\,*-)i) "Ov>;u*4-->* /itf-ji,} tij-2- **<j 

-1.2- ytKo-i- e.U y;u]-N-(i- ^>v?;u-3.3.3- hij7;l/to-2- **y 

( 1 ) 2-[3-[3- (y h*-ytr)l> *>*JA,t*i/iiA,#z.fi) T; J -2- 
**V-1.2- ^tKo-l- f'J ^iH-N-O- a:^,^- kKo*i/-3.3,3- h 

^Jfi0iJ74©Ig (1) ®Btfj<fc£fe) (i.oo g. 2.07 mmo I )<*>;>? oo (20 
ml)*, MJif^7;> (2.30 ml. 16.6mmolK Msfc*y> (347 mg. 1. 
17 mmoD&t/ 3- t Ko + ^y f-;U3r£S»y f-A (1.04 g. 6.28 mmoDtgCt 

&£&*>r;U (3-t Ko*w*vl$g§8iy^tcD«£fo) 
?#<in/c^>r ;i/^THF (5 ml)*K r h 7^f^7 A? 'J K©THF M 

«[ (1.0M. 2.48 ml. 2.48 mmol) T&SU BffHfc£«!l£af 1 LT830 mg 

(72 »»fc„ 

mp 172. 0-173. 0'C 

'H-NMR (500 MH2. DMSO-d.) S 8.45 (s. 1H). 8.40 (d. J = 8.7 Hz. 1H). 8.0 
2 (s. 1H). 7.92 (d. J = 7.8 Hz. 1H). 7.82 (dd. J = 7.3. 1.3 Hz. 1H). 7.7 
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2 (d. J = 7.7 Hz. 1H). 7.54 (t. J = 7.7 Hz. 1H). 7.29-7.17 On. 5H). 7.07 
(dd. J - 1.7. 6.9 Hz. 1H). 6.69 Cd. J - 7.0 Hz. 1H). 6.22 (t. J = 7. 1 Hz. 
1H). 5.24 (s. 2H). 4.58 (d. J ■ 15.7 Hz. 1H). 4.44 (d. J - 15.7 Hz. 1H). 
4.13 On. 1H). 3.99 Cm. 1H). 3.86 (s. 3H). 2.97 (dd. J = 14.1. 2.8 Hz. 1H). 
2.78 (dd. J - 14.1. 10.5 Hz. 1H) 

IR (KBr) 3380. 3270. 3080. 3050. 3005. 2995. 2920. 1730. 1715. 1660. 164 

5. 1585. 1555. 1505 cm*' 

MS (CI. positive) m/z 562 (MH * ). 396. 369 

(2) 2-13-13- (y a tu-2- 

**7-1.2- 5>tKo-l- f'J -^;l/)-N-(l- JU-3.3.3- M 7**0-2- 

8(1) CDBfi*Jfk-&^ (300 mg. 0.470 mmol) ^^?dd^> (60 il)<K 
Dess-Martin /<-- f (566 mg. 1.34 mmol) S®<b£$l£8& 

35Ffefc B B B £LT269 mg (90X>»fc„ 
mp 116. 5-118. O'C 

'H-NMR (500 MHz. DMS0-d«) 6 8.44 (s. 1H). 8.20 (d. J - 9.8 Hz. 1H). 8.0 
1 (s. 1H). 7.92 (d. J = 7.8 Hz. 1H). 7.78 (dd. J = 1.4. 7.3 Hz. IH). 7.7 
1 (d. J * 7.7 Hz. 1H). 7.54 (t. J = 7.7 Hz. 1H). 7.25-7.13 (m. 5H). 7.15 
(s. 1H). 7.10 (s. 1H). 6.82 (dd. J - 6.9. 1.7 Hz. 1H). 6.18 (t. J - 7.2 
Hz. 1H). 5.23 (s. 2H). 4.60 (d. J = 15.7 Hz. IH). 4.41 (d. J - 15.7 Hz. 
1H). 4.25 (m. IH). 3.86 (s. 3H). 3.12 (dd. J = 13.9. 2.5 Hz. IH). 2.65 ( 
dd. J = 13.9. 11.6 Hz. IH) 

IR (KBr) 3520. 3350. 3300. 3200. 3090. 3080. 3010. 2930. 2840. 1730. 172 
0. 1680. 1645. 1600. 1560. 1545. 1525. 1520. 1510 cm' ' 
MS (CI. positive) m/z 560 (MH * ). 394. 366. 343 

nnwn 

2-[3-[3- (tiJltf*is) *yiS)\,**i/ij iltf-Jl] TlJ-2- **'J-1.2- : J 
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*tt<OTlfc|5J*©£fc-C£j£Lfc. EP^ % HSfiflW72<DSS^^ (150 mg. 0. 
268 ramol) £THF (2 ml)<K ?m<t 'J * * u (25.2 mg. 0.600 mmol)©7j<fcft ( 
0.5 ml) T&gU £e<fc£$£&£g B B a t LT50 mg (34*) f#fc 0 
mp 137. 0-138. 5'C 

'H-NMR (500 MHz. DMSO-d,) <5 14-11.5 (bs. 1H). 8.43 (s. 1H). 8.19 (d. J 
= 9.8 Hz. 1H). 7.90 (d. J. = 7. 8 Hz. 1H). 7.78 (dd. J = 1.5. 7.4 Hz. 1H). 
7.67 (d. J = 7.7 Hz. 1H). 7.51 (t. J = 7.7 Hz. 1H). 7.25-7.15 (m. 5H). 
7.16 (s. 1H). 7.10 (s. 1H). 6.82 (dd. J - 6. 9. 1.7 Hz. 1H). 6.17 (t. J = 
7.21 Hz. 1H). 5.22 (s. 2H). 4.59 (d. J = 15.7 Hz. 1H). 4.40 (d. J = 15.7 
Hz. 1H). 4.24 On. 1H). 3.11 (dd. J = 13.8. 2.6 Hz. 1H). 2.64 (dd. J « 
13.8. 11.6 Hz. 1H) 

IR (KBr) 3500, 3360. 3300. 3200. 3050. 1730. 1680. 1675. 1665. 1645. 163 

5. 1595. 1580. 1575. 1510. 1505 cm" 1 

MS (CI. positive) m/z 546 (MH * ). 528. 394. 376 

2-(5- 7tf^7;;-6- **V-2- 7x-/U-l,6- ^th'o-1- t'J 
N-U- ^>^;u-3.3.3- h i)7)l*o-2- ttv/of;l) T-tr*= KO-^fiS 

nnmtttm&vijmT'Gftitz, bps, mmm omm<t^ (559 mg. 1. 

26 mraol)£THF (10 ml) *, h 'J U (372 mg. 3.51 mmol)atf&ffcT«r 

(0.10 ml. 1.4 mmoDtSfcStt, 5Bft£fo£fcfciS B a B h LT509 mg (83 

mp 110-112'C 

'H-NMR (500 MHz. DMS0-d,+D*0) 6 8.73 (s. 1H). 7.53 (t. J = 7.5 Hz. 1H). 
7.38 (t. J = 7.5 Hz. 2H). 7.29 (d. J = 7.5 Hz. 2H). 7.23-7.13 (m. 5H). 
4.42 (d. J = 15.9 Hz. 1H). 4.33 (d. J = 15.9 Hz. 1H). 4.26 (dd. J = 11.5. 
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2.2 Hz. 1H). 3.13 (dd. J - 13.9. 2.2 Hz. 1H). 2.59 (dd. J = 13.9. 11.5 H 

z. 1H). 2. 15 (s. 3H) 

IR (KBr) 3300. 1640. 1515 cm -1 

MS (SIMS, positive) m/z 487 (MH + ) 

2-[2-(4-7^to7x-;l/)-5-y h + ->7? i/_;l,T ; ;-6- sT + V-l. 6- i>t 
Ko-i- f'J = ^;b]-N-(l- ^>^;U-3.3.3- h'j7^to-2- t + V7'ofW 

HMj55ti^«(D^^T'^fiScL^ 0 ws r nam* ommitG® am mg. 1. 

30 mraol)£THF (12 ml) h 'J (384 mg. 3.62 mmoDXC/igffcy f- 

* (0.18 ml. 1.5 mmol) tSCC^F it, ag{fc-&&j£&fe(DT;E/U7 T 
*t LT736 mg (98X)»fco 

'H-NMR (500 MHz. DMS0-d,+D,0) <5 8.73 (s. 1H). 7.34 (dd. J = 8.5. 5.5 Hz. 
2H). 7.22-7.12 (m. 7H). 4.45 (d. J = 16.5 Hz. 1H). 4.27 (m. 1H). 4.25 (d 
d. J = 11.3. 2.1 Hz. 1H). 3.60 (s. 3H). 3.12 (dd. J - 14.2. 2.1 Hz. 1H). 
2.76 (t. J = 7.3 Hz. 2H). 2.62-2.54 (m. 3H) 
IR (KBr) 3300. 1720. 1655. 1645. 1605. 1525. 1500 cm"' 

2- [2-(4- 7 A to 7 x - b F □ * i/X - ;l-7 ; y -6- **7-1.6- 9 

t Ko-l- f'J a i?;H-N-(l- ^>^^-3.3.3- h'J7/ltn-2- **'JZfa£ 

Htt«60fclSI«©^ttT^flcLyi o EP^. 3t$&-ffH79©gB{fc<&& (347 mg. 0. 
602 mraol) £THF (10 ml) *K 0. 1 N *Stft^ h O^TfcSiK (10 ml)tg££ 

aB<fc^«f**feMtLT295 mg (87X)»fc'. 
mp 140-1 47*C 

'H-NMR (500 MHz. DMSO-d.+D*!)) 6 8.75 (s. 1H). 7.35 (dd. J = °. 5. 5.5 Hz. 
2H). 7.22-7.12 (m. 7H). 4.45 (d. J = 16.2 Hz. 1H). 4.27 (m. 1H). 4.25 (d 
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d. J = 11.5. 2.0 Hz. 1H). 3.12 Cdd. J « 13.9. 2.0 Hz. 1H). 2.71 (t. J = 
6.3 Hz. 2H). 2.59 (dd. J = 13.9. 11.5 Hz. 1H). 2.51 (t. J - 6.3 Hz. 2H) 
IR (KBr) 3320. 3280. 3060. 1680. 1655. 1645. 1600. 1540. 1520 cm-' 
MS (SIMS, negative) m/z 561 [(M-H)* ] 

mmmsx 

2-(5- ^ h*^X^-/17;;-6- t+V-2-(m-M;^)-l.6-i;tFD-l- f 
~ ^J-N-O ^>^^-3.3.3- )\s*U'2- **'J7a£)l) Tiifi 

nnmssbmm<D75&-z£j&Ltzo bps,, nmmz omm<i&® (350 mg. 0. 

763 tnmol) £THF (8 ral)^ h l ) (226 mg. 2. 13 mmoDStf Eft t * 

i/->l> (0.11 ml. 0.89 mmol) i£t££l*\ &&<t&®*m&.OT * Jl> y 
r^i:LT250 mg (575W#/- 0 

1 H-NMR (500 MHz. DMS0-d.+D,0) 5 8.72 (s. 1H). 7.34 (d. J = 7. 8 Hz. 1H). 
7.24 (t. J = 7.8 Hz. 1H). 7.21-7.12 (m. 6H). 7.05 (d. J = 7. 8 Hz. 1H). 
4.38 (brs. 2H). 4.21 (dd. J = 11.6. 2. 4 Hz. 1H). 3.60 (s. 3H). 3.12 (dd. 
J = 14.2. 2.4 Hz. 1H). 2.76 (t. J - 7. 1 Hz. 2H). 2.63-2.55 (m. 3H). 2.31 
(s. 3H) 

IR (KBr) 3250. 1720. 1645. 1510 cm" 

2-15- tKo^^^?-/-^?;;^- **V-2-(m-h 'J 6-i>k Ko-1- 

nss0>j6oti5it£©:&&T£Beuxo ep*>> mm<m\a%m<t&ti> (203 mg. 0. 

355 mmol) £THF (5 ml)*, 0. 1 N ?mitt V 'J ^/.TR&tt (5 ml) fcS£$-t*\ 

•H-NMR (500 MHz. DMSO-d.) 6 12.13 (brs. 1H). 9.47 (s. 1H). 8.76 (s. IH). 
8.16 (d. J ■ 9.7 Hz. 1H). 7.31 (d. J - 7.7 Hz. 1H). 7.23-7.10 (m. 9H). 
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7.06 (d. J = 7.6 Hz. 1H). 4.37 (brs. 2H). 4.21 On. 1H). 3.12 (dd. J = 
14.0. 2.1 Hz. 1H). 2.71 (t. J = 7. 1 Hz. 2H). 2.59 (dd. J = 14.0. 11.2 Hz. 
1H). 2.49 (t. J = 7. 1 Hz. 2H). 2.30 (s. 3H) 

2-(5- 7;;-6- t*V-2-(ni-h'J^)-1.6-ytKo-l- fc? 'J « v^— 
^<>>>;U-3. 3- i?7)lta-2- **7-3-[N- (.ft Jltf*is / ij ;U/<*>f 

( 1 ) DL- 7x-^77-> (25.26 g. 0. 1529 mol)©l. 4-^**tJ->(300 ml), 
imik<t± h ') ^ATk&ft (153 ml) Rlfyk (153 ml) ©Jgjfti:, fcteT, -ft. 
fifc^-tert-T^/U (39 ml. 0. 17 mol)£»TF L/c WZfttzm&VDtte* km 
lzmLt£i)<t>2imtemWl,tzik^ #) 200 ml ITStSl^:. »»ttKft»xf-;L, 
(450 mD^tn*., fcteT^x^Srg-jD*., pH 3tLfc 0 *r&JI£#*tU 7jc/I£ 

jSETi:ag«U/Co «»£»Mxf-;u->\*tr^J;D8AffcU N-tert- 
T'h + ^^^^x^-DL-^xxyUT^-^^^fefefBt LT35.42 g (873!) |#^ 0 
(2) IS (1) oetHftM (10.37 g. 39.08 no DO 'J O o a y * > (300 
d) Mi:, h'jxf-;bT-> (5.6 ml. 40 mmol )> <"0 7 h 'J T7-/U-1- << 
frtf-i/hi)* t * )\,T i J ) frXfr—^^^-VyfUTafrzy x- h ( 
17.33 g. 39.18 mmol). N.0-S>/f-*fc Ko*J/*TS (4.23 g. 43.4 

mmol) SCfh 'jx^;t/T » > (6.0 ml. 43 mmoD£J)D;U MST3 B#Ram#L/c 0 
Stfcftc: h 'Jxf;b7 i > (2.1 ml. 15 mmoD£J!ni*., 25#&, SSKHJxf- 
;UT> > (1.0 ml. 7.2 mmol) £fiO;U 10^ffltt^L/c o 5ESfc£^ ? o o y ^ 

> (iooo iDT#«u 3N^», laio^KTjc^^Ku^ATK^ffiac/taft^^x 

*^*7A^ovf^77^ - (1:1 ft«xf;i-^ir» {=<k 
fll«xf';u-^*-*:/fr&?MSAU N^-tert-^ h*->77;U^x;u-DL-7ix;i, 
7 7-V-N- i h*i/-N- yf/17; K**fefe*fctT 10.17 g (B4%Y&tz 0 
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(3) IS (2) ®B$l<t&ti) (10.01 g. 32.46 mnol)0x-f ;U (325 ml) & 
V THF (100 ml) ©iB^fSfti::. fcZit') =f"5LT)\, I A (1.54 g. 40.6 m 
moDfctJll*.. MT40$Mllfl#Ui. fi[£«£*toU fig&7jc^77 >J t7 A7j<jgft 
(7.74 g / 160 ml) £ttl*fc 0 f#£tt/cig£&£40#fS!1*# Lti'fa z.-f>l ( 
400 ml) Tffr&U *r&J5£#*tL^„ *Jg&3 £<*x-f;UTl*aJU 

&8fc#LA:ft> &7KiftBv^*^7ATfc*L*:o *a*«ETJw«*L, N-te 
rt- 7'h + *>77 7U^x;l/-DL-7i-;l/T7-^-;L'^fea@«:i:LT 7.36 g (9 
1*) 

(4) «t$5*}* (4.76 g. 72.8 mmol)&C/ THF (15 raDOil^i:, 11(3) 
©Bfi<Hfc£#) (7.23 g. 29.0 mmol)&tf 7*a^ J? )l*aWf&x.1- Jl, (9.3 ml. 
73 mmol)© THF (65 ml)iSJfc£. e^ffciftW Ltt*< £>10#IBIT»T U/;o f#£n 

U 1NBS6*7K£*MJ *A7jcJgfc (100 ml) £tlD;u S£ClNft 
&7fcjfc7V'J t7A7|c^ (200 ml) T*RU ? o 0 Lfc„ 
«Sft6^7jc-Ci5fe^ U &7jcKIfcvr*^AT'ft«L/;f*, BETK*»Lfc 0 
gg^i/'JA^^^I^DThr^^^ - (65:35 ^+"»7->-ff^fi|x^;U) & 
0*>'J iifMiv A? av h?'5 7 4 - (2:1 > - Bt&xf- /U) 

MMffiU 4(S* )-[(tert- 7 h *i/tultf-)l) T ]-2. 2->»7 7U^n-3(R* )- 
t Ka^^-5- 7xx;^>*>g|xf-;i,£fte.@t*iLT3.38 g (31%)&/i 0 

(5) Xg (4) ©iWffrfrtt (2.14 g. 5.74 mmol)© THF (12 ml)£tt(l, IN 
7m<t+ b 'J *l«7mfo (5.9 ml) 4»TU:. »£ttfc*«£M-C2.5 KfW 
«#Lfc«, THF £J£ETKS£l^ e #<=>n/::7jcj$i!££7jc (10 mDTl&IRL/i 
&2ft&£4RU 4( S* )-[(tert- + 7;y)-2.2^7^tn 
-3(R* )-t Ko + ->5- 7 h 'J t7A£88££lJft£LT 2.1 
4 g U00X)»fc, 

(6) Xg (5) ©itf)fb£tt (1.62 g. 4.43 mmol), H0BT (1.21 g. 8.97 mmo 
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D&LFr 'J > >^>^A^xx-r;Up- h^x>x;U4«>Bltt (1.51 g. 4. 46 mmol) 
CD DMF (20 mDigjfcKN-x^/U*;!,* 'J > (0.57 ml. 4.5 mraoDSC/ WSCI Otg 
fi*£ (907 me. 4.73 mmol)£A0*, ^ST'19^fK»^ ££ft£7jcT1&^ U 
BtBrx^HSaiLfco ttdiffi^tefoKKTH*^ r- 'J ^ A7jcfci£. io% ?x>g*7j< 

tSL/Co 8ffi£>"J *^*7A?D7 F^57^ - (3:2 'V*-* > -ilfBx*- 
Jl) K«k0#ttfc8U 2-[4CS* )-((tert- y h + >*;U^x;U) T> y]-2.2- 

£&fe:t>r ;ltLT 1.51 g (69*) 

(7) II (6) ©gWfb^^I (1.47 g. 2.99 mmol)CDl. 4-^^+if > (5 ml) 
&&K£fb*$©1.4-^**^>Jg& (5.3N. 20 ml) £fi-C36#IWtK 
#L/i 0 5£«£ttEE»»Lfcau a«x-f-*fr£ttfl<fcU 2-[4(S' )-T 

i y-2.2- ^7A^a-3CR" )-t Ko**>-5- 7ii/K>^y^^7 ft 
a^>y;Utttttt*jiftH(*i:UT 1.40 g (96X) 

'H-NUR (300 MHz. DMS0-d,) S 9.44 (brs. 1H). 8.07 (brs. 3H). 7.43-7.23 ( 
m. 11H). 5.16 (s. 2H). 4.00 (brs. 2H). 3.97-3.87 (1H). 3.68 (dd. J = 9.8. 
4.5 Hz. 1H). 3.10 (dd. J = 13.5. 4.7 Hz. 1H). 2.89 (dd. J = 9.8. 4.5 Hz) 
(R (KBr) 3150. 2900. 1745. 1670. 1560 cm" 1 

(8) [5- OiS)\,**'>tiJ\,#->\<T i y-6- **y-2-(m-M*)-1.6r5>k 
Ko-l- f'J i KB (£^CW5 oaafb^^J. 653 mg. 1.66 mmol), X 
H (7) ©gftfb^ft (710 rag. 1.66 mmol)£ffll\ fSJfiffl 1 tmftiZ LTT * 
Ktt'frtfJlSS'ttfelft, B/b£*T-?/co {#£n/-{b£<83£, ftJ£flJ2 il^fcKL 

mp 128-132'C 

'H-NMR (500 MHz. DMSO-d.) 6 9.41 (t. J - 5. 6 Hz. 1H). 8.93 (d. J - 7. 1 
Hz. 1H). 7.31 (s. 1H). 7.28-7.05 (m. 9H). 5.13 (brs. 2H). 4.93 (m. 1H). 
4.41 (d. J = 16.5 Hz. 1H). 4.35 (d. J = 16.6 Hz. 1H). 3.81 (d. J = 5.7 H 
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z. 2H). 3.17 (dd. J - 14.2. 3.8 Hz. 1H). 2.71 (dd. J = 14.3. 9.8 Hz. 1H). 
2.29 (s. 3H) 

IR (KBr) 3250. 3000. 2900. 1645. 1600. 1520 cm" 

MS (SIMS, positive) ra/z 560 (**]&. MH* ). 542 (MH* ) 

HMJ84 

2- 15- 7;;-6- **y-2-(m- h »J A0-1.6-i>h Ka-l- f'J ; i>x;H-N-(l- 
^>>>;U-3.3- v>7;U*o-2- **7-3-[N- (* J\,tf*'>2.J-j\,) -h ;U) 
7o f/l/] « FCD^ffi 

(1) 7*'J i/>Oi;;H^f;lp- hA<X>*;i>*>fifct£GDftfcOlC£- 7-7 — 

>^>i>;uxxx/u P - h/ux>*^*:/»ig£fl|^-c\ fSJfcfl»J83©l§ ( 6 ) t 
mmofcltlZ**). 3-[4(S* )-[(tert- 7 h*i/*;U*xyl,) 7 ; y ]-2.2-^7 
;i/*o-3(R* )-h Ku*i/-5- 7x-M>^y-fA7 ;>/] 
•^^^fet-f^tlt 871 mg (78*) #fc 0 

(2) nmmvxm (7) tnjnosfcrcj:!), is (i) o§fl<ift»^ 

3- I4CS* )-7-y-2.2- i?7;u*a-3(R # )-tFo + ^-5- 7*-;K>*y>r 
;UT~ y] 7ob*:*>&^>;^UEB££&*lfe[If*tUT 740 rag (100*)® tc a 
'H-NMR (300 MHz. DMS0-d,) 6 9.07 (t. J = 5.3 Hz. 1H). 8.10 (brs. 3H). 
7.44-7.24 (n. 10H). 7.18 (brs. 1H). 5.09 (s. 2H). 3.93 (t. J « 12.9 Hz. 
1H), 3.61 (dd. J - 9.7. 4.5 Hz. 1H). 3.39 On. 2H). 3.10 (dd. J = 13.5. 
4.6 Hz. 1H). 2.88 (dd. J ■ 13.4. 10.3 Hz. 1H). 2.59 (t. J - 7.0 Hz. 2H) 
IR (KBr) 3400. 3150. 3000. 2900. 1715. 1680. 1540 cm- 1 

(3) {5- <y*Jfr'**i/1Ji\'#— &7 I -Z-6- **'J-2-(.m-Y 'j ;U)-1. 6-S> k 
Ka-l- f'J i mm (##0»l5 <D&M<t&®. 629 mg. 1.60 mmol), X 
& (2) ©iWffr&tt (705 mg. 1.59 mmol)£ffll\ mmm 1 fcl^&KLTT' 

mp> 152'C (#») 
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1 H-NMR (500 MHz. DMS0-d«) 6 9.18 (brs. 1H). 8.81 (d. J = 7.3 Hz. 1H). 

7.36-7.03 (m. 9H). 5.13 (brs. 2H). 4.94 (m. 1H). 4.41. 4.36 (ABq. J = 

16.5 Hz. 2H). 3.33 (m. 2H). 3.15 (dd. J = 14.3. 3.8 Hz. 1H). 2.71 (dd. J 

= 14.2. 9.5 Hz. 1H). 2.33 (t. J = 7.3 Hz. 2H). 2.29 (s. 3H) 

IR (KBr) 3275. 3050. 2900. 1645. 1600. 1530 cm -1 

MS (SIMS, positive) m/z 574 OKfti*. MH* ). 556 (MH* ) 

£J60|J85~93 

2-[5- ^>i?;lt+^*^t:-A7;;-6- **V-2-(m- M ;U)-1.6-^fc Ko 
-1- f'J i ^-;H-N-[l(S)-^>^;t/-3.3- W)\,itu-2- t^V-3-U^'> 

(1) 4(S)- 7U-2.2- ^7;U + a-3(R)-h Kd + >-5- 7x^M>^iS 
x^;Uig&iS©£fiSl*ISSfi0lJ83©Ig (7) tmV&<Dj]&"Cftr,tCo 4(S) 
-[(tert-^ h + i//7^+'-;l/) 7;;]-2.2-^7;l-tn-3(R)-bKn*i/-5- 7 
x-;u^>^>Bfx^;U (#^J6 ®*Mt*<t&®l. 908 rag. 2.43 nunol)£ig{fc 
7K^©1.4-^^+-tr>S« (4N. 6 ml) T4&IIU BMft^^l&aiStti LX 
750 mg (1005K) &tz 0 

(2) [5- <>^;U***>:fc^*"-/l/T ; 7-2-(m- M ;U)-l. 6->> k 
Fo-l- t'J; i^-vH (##ffl5 ©&II{fc£8u 950 mg. 2.41 mraol). X 
fi. ( 1 ) ©g (748 rag. 2.41 mraoORtf HOBT (651 mg. 4. 
82 mmol)© DMF (10 ml)£ifcK K »J x*;UT i > (0.40 ml. 2.9 mmoO&CMVSCt 
©£»£ (508 mg. 2.65 mraol)£DD;U SfiT17B#|ffltJlt^L^o g£te£0.5N£ 
fi* (60 ml)Ki££\ S^xf-^-CftaJU^o fi&aift£l&fn&&7fc3t:r- h 'J ^ 2*7* 
£tt&C/l&*0£&7jc-eifti*U fc*ftttvr*^/»Tft«b*&. fcESt&U 
/io SS^Ufcy^rt^A^av r-75:7.{-(98:2 ?aa*;l/A-y 9 J - 
)l) JC<k»}^ttW»U 2-(5- ^>yW^/^7;;-6- **7-2-( 
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B-MA)-1.6-S>t Ko-l- t*'J $ ^-^]-N-[l(S)-^>^;l/-3.3- i>7/u*o 
-2(|})-tKo + i'-3-(xF + ^*A^) 7*o£;H T-t*S K£ft£@f*i: 
LT 1.77 g (96%) ?#/c„ 

(3) *tt«53i:l^«CD^tt, BP*-. IS (2) ©§tt<fc£«| (1.70 g. 2.21 m 
mol)£S> 0 aa / 9 > (20 ml)&# t K Dess-Martin ' < - >f * 7 7 (1.49 g. 
3.51 mmoDi&gU SSfk^«-l«fefei. B 8 1 LT 1.30 g (91 JK) »fc 0 
mp 138-140'C 

1 H-NMR (500 MHz. DMSO-d.) 6 8.95 (d. J = 6.8 Hz. 1H). 8.88 (s. 1H). 8.4 
2 (s. 1H). 7.44 (d. J = 7.1 Hz. 2H). 7.39 (t. J - 7. 1 Hz. 2H). 7.36-7.17 
On. 10H). 5.19 (s. 2H). 4.86 (m. 1H). 4.48 (d. J = 16. 6 Hz. 1H). 4.41 (d. 
J = 16.6 Hz. 1H). 4.25 (q. J = 7. 1 Hz. 2H). 3.09 (dd. J = 14.2. 5.0 Hz. 
1H). 2.79 (dd. J = 14.2. 9.0 Hz. 1H). 2.32 (s. 3H). 1.16 (t. J = 7. 1 Hz. 
3H) 

IR (KBr) 3290. 3020. 2920. 1775. 1725. 1655. 1595. 1515 cm"' 

MS (SIMS, positive) m/z 647 (MH * ) 

$ISfcfl]95 

2-[5- ^^^At^i/iJA^-A? $ y-6- t*V-2-(rf'JAH.6-^tKo 
-1- £'J * v>-/H-HKS)- / O^A'-3.3- -77;U*o-2- ++7-3- #/Utf"4- 
^□b'il] 7*9 I K©£fiSc 

^stefl?j6ot(5i^©^j*TiTo^o bps, nmm<?>mm<t&fa (200 mg.-0.30 

9 mmol) £ THF (4 ml) 0. lN*Stfb-f h (4 ml) b&fcZ 

mm<t£®zm€L%&b lt m mg (89» 

mp 109-1 13'C 

1 H-NMR (500 MHz. DMSO-d,) 5 8.88 (s. 1H). 8.84 (d. J = 7.3 Hz. 1H). 8.4 

2 (s. 1H). 7.44 (d. J = 7.1 Hz. 2H). 7.39 (t. J = 7. 1 Hz. 2H). 7.36-7.17 
(m. 10H). 5.18 (s. 2H). 4.94 On. 1H). 4.43 (m. 2H). 3.13 (dd. J = 14.3. 
4.1 Hz. 1H). 2.75 (dd. J = 14.3. 9.4 Hz. 1H). 2.31 (s. 3H) 
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IR (KBr) 3350. 3020. 1720. 1655. 1505 cnr' 
MS (SIMS, positive) m/z 619 (MH * ) 

nmm 

2-[5- TiJ-G- t+7-2-{rhUH6-ybKo-l- f>J * *-/H-N-(l(S)- 
^>>>;U-3.3- ^7**a-2- 7-3-(i h y 0 f;H T -tr 

£Jfi0*l2 fcffi»©£SETtTr>fc 0 EP^ *«fll94<O»H{fc-fr<ftC930 mg. 1.44 
■unol) £y*/-;U (10 ml)»ft«K 1035 /<-5 Ajft* (306 mg) ©#£T, 
TkfcSBSTTglSStf. SS{t^^»feMo B a t LT 682 mg (92K) »/ io 
mp 146-147'C 

'H-NMR (500 MHz. DMSO-d.) 6 8.89 (d. J = 6. 8 Hz. 1H). 7.31-7.09 On. 10H). 
5.12 (s. 2H). 4.85 On. 1H). 4.44 (d. J = 16.5 Hz. 1H). 4.36 (d. J = 16.5 
Hz. 1H), 4.25 (q. J = 7. 1 Hz. 2H). 3.09 (dd; J = 14.1. 5.0 Hz. 1H). 2.81 
(dd. J = 14.1. 9.0 Hz. 1H). 2.30 (s. 3H). 1.18 (t. J = 7. 1 Hz. 3H) 
IR (KBr) 3400. 3310. 3020. 1750. 1640. 1605. 1520 cm" 1 
MS (SIMS, positive) m/z 513 (MH * ) 

2-[5- 7;;-6- t*V-2-(B-h'J;l/H.6-ytKa-l- fcT 'J $ S>-;H-N-[KS)- 
ft 

*«fl60fcffia©^arc*Tofc 0 EP*,. $StofcI96<D£IIrt:-£fc (90.2 mg. 0.1 
76 uol)€ THF (2.5 ml) 0. lMcHffc-f- h 'J (2.5 ml) fcg 

l£;*-ti\ mHit&VBZm&m&tLT 71 mg (83%)»fc. 
mp 118-121"C 

'H-NMR (500 MHz. DMSO-d, ) 5 8.79 (d. J = 7. 3 Hz. 1H). 7.31-7.10 (m. 10H). 
4.94 (m. 1H). 4.42 (d. J - 16.5 Hz. 1H). 4.37 (d. J = 16.5 Hz. 1H). 3.13 
(dd. J = 14.2. 4.1 Hz. 1H). 2.75 (dd. J = 14.2. 9.3 Hz. 1H). 2.30 (s. 3H) 



1 3 9 



WO 96/33974 



PCT/JP96/0II71 



[R (KBr) 3400. 3300. 3050. 1690. 1655. 1605. 1555 cm' 1 
MS (SIMS, negative) m/z 483 [(M-H)* ] 

2-[5- y h^i/X^i^7;;-6- 7-2-(m- h 'J Jl)-\. 6-i? t Ko-l- f 
ij i ^-;H-N-(l(S)-^<>^^-3.3- i>7;l*o-2- t+';-3-(iF + ->^;^: 

I^Sfi«>155tl5l«0^*T^lSU/Co fiPtu ^ffii5>196©Sefk^«!) (470 mg. 0. 
917 mmol) £ THF (10 mOfcft'K h 'J f A (272 mg. 2.57 mmoO&tfig 

rb^^;u^^>'-^ (0.14 ml. 1.1 mmol )£££$•£, mmit&tiO&m&OT * 
hlrTstLX 548 mg (9535) &tto 

1 H-NMR (500 MHz. DMSO-d.) 5 9.56 (s. 1H). 8.97 (d. J = 6. 8 Hz. 1H). 8.7 
8 (s. 1H). 7.36-7.10 On. 9H). 4.87 (m. IH). 4.49 (d. J * 16.8 Hz. 1H). 
4.43 (d. J = 16.8 Hz. 1H). 4.26 (q. J s 7. 1 Hz. 2H). 3.59 (s. 3H). 3.10 
(dd. J = 14.1. 5.0 Hz. 1H). 2.80 (dd. J = 14.1. 9.0 Hz. 1H). 2.76 (t. J 
= 7.0 Hz. 2H). 2.58 (t. J = 7.0 Hz. 2H). 2.32 (s. 3H). 1.17 (t. J = 7. 1 
Hz. 3H) 

[R (KBr) 3330. 1775. 1735. 1690. 1645. 1595. 1515 cm" 1 
MS (SIMS, positive) m/z 627 (MH * ) 

2-[5- t Ko*->x? ->-;l/T j y-6- **7-2-(m- h 'J ;U)-1.6-^b Kn-l- 
f'J i ^-;U]-N-(l(S)- / <>^^-3.3- i*7>H-a-2- **V-3- rt/ltf^i/T* 

ntkmSQtm&O^&'C'n^tZo fiP^> HM98©gg<k£1$!) (265 mg. 0.42 
3 mmol) £ THF (10 ml)i§&4\ 0. lMSfcft* h 'J 1 A7jc8«[ (10 ml)t£l£S 
-fc, SSl'b'&lil^^fe^t UT 208 mg (84*) ft/;,, 
mp 134-136'C 

'H-NMR (500 MHz. DMS0-d«) 6 12.0 (brs. 1H). 9.54 (s. 1H). 8.90 (d. J = 



1 4 o 



WO 96/33974 



PCT/JP96/01171 



7.2 Hz. !H). 8.79 (s. 1H). 7.35-7.15 (m. 9H). 4.96 (m. 1H). 4.44 (s. 2H). 

3.14 (dd. J = 14.2. 3.9 Hz. 1H). 2.75 (dd. J = 14.2. 9.5 Hz. 1H). 2.70 ( 

t. J = 6.9 Hz. 2H). 2.50 On. 2H). 2.31 (s. 3H) 

1R (KBr) 3700-2300. 1755. 1720. 1700. 1680. 1655. 1605. 1510 cm 

MS (SIMS, positive) m/z 585 (MH * ) 
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&8S2.5 mM©£6££!lf:*? i/-;u- T?-/U- T5-;i/- 7a»J;l/- 7x- 
Jl77->-p- — h o t — 'J KfiPftTTO, 5 nM©*-7--fe*K**-t 5&£SJ£& 
W«xi, <xio. <xioo ©*56B^fk^«uiJ:4Stt8lff»*<Z>g 

Easson-Stedman 7o h (Proc. Roy. Soc. B. 1936. 121. pi 41 > ©ft/hz. 
*EH»KJ:»)fT->/.:. ZO»«fC»6tifcJ!.»ltOl!atF*tt (Kiapp)t, 
SjmBKfcitfaifcfcofcKin *fr£*ajStt*ffi*i£tt (Ki) (I <* 9 GSSri 

SCSflE&fiSli, 0.1X Triton-X100££-t\ WNa, B 4 0, (lOOmM)-K 
H, P0« (50 mM) T'fcSSffiiflKpH 9.0) 120 u\ 1120// 1 O 10%*J J * to X Jl 
.* + i> K(DMS0){I»l»L/c*f6Wfl:*«, 20 x/ 1 ©mHWttKlOX i&JBLfc^i/ 
lfiirST^7'; 20//1 ©DMSOKi§»Lf::£K, &±U20iil ©*v--tr£ 
tDiL, $11 200// 1 t L/c, 

J^±©x- * #><9&K££ bT, fi££7B#£©i®ftg^ ^«SflDiaa©>aitK 

©2T, ii^w^^traowjHic^-rsifl^astin^^cSfffi&tt^ftt, B<ff 
zftjfr. ttzit, -%mM£z*m U2o#) T*f.«*»«fcc;iis«jgsfiD«(*© 
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*y7>? : ;-)\s- T5—'l- T7-^- 7*o "J ;U- /<'J >-p- ^ hoT^'J h"£ 
ffll-, SW&iLT, 20 tnM CaCU *» i C50. IX Tween 80 £-#t/0. 1 M Tris&& 

( P h 8.o) £ttiflu -e©ftini±ieti^«offieScfc<i:c;^&Tff^/-ce 

8 C/T>r 0 

£8 





Ki iuW 




Ki C/iM) 




2 


7. 2 




13. 0 
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5 . 6 


HW148 


7. 7 
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4. 1 
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8. 3 
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8. 7 
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46 
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10.0 



-2f, t hejtaix9x^-H?ii*tr*ii#fl&tttt^*rn©fk*ttfc> i o 6 

Sftlffll :St*J 

(1) *3feBJIft£tt (1) 

(2) EfTI8»ttNo. 2 0 9 cs±(t^m) 

9Ltt 



1 0 m g 
4 6. 6mg 

2 0 96 

3 0 96 
5 0 % 
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(3) £e B H -tr;uo-j* 



2 4. 0 m g 



(4) ;i-t;iD-^ • 

(5) Xf7 'J >&vr*^"t7A 



4 . 0 m g 



0 . 4 m g 



(1) , (3) fciC/ (4) tel^-fftk^fc 1 0 0 ^ y i/*OmiZ&+o CCD 

(1) . (3). (4) i (2) £*tl?tl9£i&LT-%.$7kmz$-CTift~CD 
±f£©ES£>l£T'iS£l&£ffl^TiS£L/c„ ^S^miL^S^^ir (5) 

fcSsJjDLT&lW ( 3 0 tJO ££U jg£3fc£fTS* (tt : 6. 3mm0. 6. 0 
mmR) LT, 1 & 8 5 m g ©£t#J fc Lfc. 
ccD^^HJit. ^g(CC5b-Cii^ffl^^nsilSi47 * ;uz»=»--r^ >r#J (fly 

K310IJ2 : tZf-b)lM 

( 1 ) M9lffc*«b ( I ) 5 0 g 

C.2)n« 9 3 5 g 

(3) 7f7'J>B7n>^A I5g 

SitflJ 3 : 

( 1 ) M^Bifk^tt'C I) 5mg 

(2) ^3^ 1 0 Omg 
( 3 ) £Sfc£* 10ml 
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> i nz mm -r * ii u * <t r z * v - m \z mm -r s ^ 
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1 . ( I ) 




R 4 (CH,).-Y 



(I) 



RHN 



0 



(5S«K Rl**Jfc, -CHO. -CONH 2 , -COR 1 , -COOR 1 , -C 
ONHOR' , -CONHR 1 , -CONR' R'\ -CONHS0 2 R 1 > - 
COSR 1 > -COCOR* , -COCOOR 2 . -CONHCOOR 1 , -C 
OCONR* R< , -CSXR 1 , -SO, WR' , - S 0 2 NR • R Z tz\t 
-SO, E (±EiC*K R 1 , R 1 ' liR-*/i»*J*ttoT^TfcJ:< *ti*'ft!4 
ItLTT/U^/k ^?o7;^^ •> ? oT;i+^7;^/k 7'J -;k T 'J - 

4»T* + As ^D7iJ-A, ^ o7'J-/l7/^;k 'Vr a 9 )l t. tcli 
^ot>f ? )IT Jl+Jl&Tp I*. R l , R J , R 4 lil^— *t~\t&t£r>X\.*T& 

r ' R 4 li-fcirfcoT^f-oif-r ? A<£7nLT*> J: < , XlilH££-&, -NH-, 
-O-ifcli-S-^/TU Wliilfc*££, -NH-, -NHCO-. -NHC 
OO-i ^li-NHCONH-?:^Lx Eli7KffiP&£ tz{tT i J ZffiT) £7f*U 
r 5 x R 6 % R 7 i*|^-$fc,**tfoTt»TfcJ: < *n*'tt«i:£LT7]c?£3: fcli 
TA+A^K £^{iR 5 , R' , R 7 ®9*>loiiT'J-/k T'J-/UT 
/U*;k 7 'J -;UT/U^r-;l/> ^o7'J -;k 'sf- o T 'J -/U7;U*^£ tz\± 
A.7-OT 'J -;ur;uy-^^, JK*M**K*£^U 
Mtt«**fcl*****U fflU M7J^'£5rcfc*^fc£liR , 

Zli-CF, R* . -CF, CONR» R l \ -CF 2 COOR' , -COOR' 
i/cli-CONR' R 1 0 (R* l**^, «oy>, r;u*;k />*-7;U*n7;U 
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T;urj + ->T;U+;l/, t Fo + ->7A + ;k T";-;U, T M -;ut;u + ;u, t 'J 
-;b7;^^;^ ^xdt'J-zI/x ^07 'J - ^7;l+;i/ifc|^f d? ij - 
;IT/Hr .=.;!,£, R» N R ' °{i|5j-£ /itiUtt oT^T & < *n-e'W<fe£LT 
T;t/*;k r^y— ;u, ^?o7;l*Jk o7;^^7;l + ;i, 'v-r 

o7'J -vk -^xoy ij -)\,t /:li^f d7 'J — HT )l >r — )l ^f^X^ ^ 

ttz-NR* R'Ni-&<ZttoT^nifY ?;I/£tfLT&J:W £tfU 
n l± 0 i/ili 1 ^-tf-To 

3. it ( I ) irfcl>TZ#-CF a R' Jfcli-CF, CONR' R ,0 -Cfc*s* 

*©i&a 1 *fc(i2Ett0«*«sCTi Ffk^ttifcii-eoM^aiFSdn-? 

4. 5t ( 1 ) Kfcl>TR s , R* , R 7 1 ^gftmtT^TUt^ 
T'J-;k 381*3 *<3jc*T*0, fBLM^gjJtC^liR' li^l4H>feotfc 

<5m*©tsffl 1 - 3©^m^cEttcDa*fli«T i Kfk*»*/cii*©*a* 

5. St (ID 
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R' 




(I!) 



CiS*, Rt±7jc*, -CHO, -CONH, , -COR 1 , -COOR' , -C 
ONHOR 1 . - C ONHR 1 , -CONR' R'\ -CONHSO, R' , - 
COSR' , -COCOR 1 , -COCOOR 1 , -CONHCOOR 2 > -C 
OCONR 3 R 4 . -CSXR' . -SO, WR l , -SO, NR 1 R r Ztzlt 

-so, e (±.&m. r x . R 1 ' iiH-*fcit*tt-»Ti»tu < *n<e'n& 

s\fc*t<( 7 JIT )l*Jl>$:7jiL, R* , R 5 , R' * fcliHfc oTl>T 

J: < *n*'ttJ£:£LT7.k3f, TJl^-Jlitzltr 'J -;ut;U*;U£tfU *fc-N 
r 3 R* ii-»iinCoT^roif-f ^;u*^LTt>J:<, XliSf$i!££, -NH-> 
-0-*fcli-S-*if*U Wlifittfc*,. -NH-, -NHCO-, -NHC 
00-*fcli-NHCONH-*^U EI**B*'*fc'(*T • y £tfU 

T^*;u**-r*\ i/:liR 5 n R* > R 7 ©9*>ioi*T'J-;u, t>j-;ut 

T'J-^T;U^-^, ^d7 'J -;k ^oT'J-A7A+A*fcli 

Yli>^o7y^;k T 'J /:li^fo7 'J -;i/£^U 

Zli-CF, R s . -CF, CONR' R'\ -CF, COOR' , -COOR' 

i/cli-CONR 9 R 10 (R' I*tK^> «oy>, T;l,*/i,, y<-yjltoTH 
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